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H-iv THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 


THE POWER COMMISSION ACT 
Revised Statutes of Ontario, 1937 
Chapter 62—and Amendments thereto— 


Regulations 
as to.— 


Construction 
of works, etc. 


Use of 
works until 
authorized 


Advertising or 
sale of works in 
unauthorized 
manner. 


Inspection, 
test and 
approval. 


Issuing of 
plans and 
specifications. 


Orders relating 
to installations, 
alterations, etc. 


87.—(1) The Commission may, with the 
approval of the Lieutenant-Governor in Council, 
make rules and regulations :— 


(a) prescribing the design, construction, 
installation, protection, use, maintenance, 
repair, extension, alteration, connection and 
disconnection of all works and matters used or 
to be used in the generation, transformation, 
transmission, distribution, delivery or use of 
electrical power or energy in Ontario; 


(6) prohibiting the use in Ontario of any 
such works or matters until they shall have 
been inspected and approved; 


(c) prohibiting the advertising, display, 
offering for sale, or other disposal, and the sale 
or other disposal, publicly or privately, in 
Ontario, of any such works or matters unless 
and until they shall have been inspected and 
approved, and prescribing the precautions to 
be taken in the sale or other disposal of such 
works or matters and the warnings and 
instructions to be given to purchasers and 
others in advertisements and by circular or 
otherwise in order to prevent their use in such 
manner or under such conditions as may be 
likely to result in undue hazard to persons or 
property; 

(d) providing for the inspection, test and 
approval of all such works and matters before 
being used for any such purposes. 


(2) The Commission may prepare and issue 
plans and specifications governing the design, 
construction and test of any of the works or 
matters mentioned in subsection 1, and may 
amend or alter such plans and specifications. 


(3) The Commission may issue such orders 
relating to work to be done in the installation, 
removal, alteration, repair, protection, connec- 
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Appointment 
of inspectorial 
staff. 


Fees for 
permits, 
inspection, 
test and 
approval. 


Collection 

and -disposition 
of fees and 
fines. 


Powers of 
inspectors. 


Liability. 


tion or disconnection of any of the works or 
matters mentioned in subsection 1 as the Com- 
mission may deem necessary for the safety of the 
public, or of workmen, or for the protection of 


property. 

(4) The Commission may appoint such in- 
spectors and other officers as it may deem 
necessary for the purposes of this section. 


(5) The Commission may prescribe the fees 
to be paid for permits and for inspection, test and 
approval of all such works and matters mentioned 
in subsection 1 and of plans and specifications 
relating thereto, and may prescribe also the time 
and manner of payment of such fees. 


(6) The Commission shall collect the fees 
prescribed by it under the authority of subsection 
5, and shall provide for the remuneration, travel- 
ling and other expenses of the said inspectors 
and other qualified persons, together with all 
other expenses incurred in carrying out the 
provisions of this section, out of the said fees 
and out of any fines imposed for breach of any 
of the provisions of this section or of any rules, 
regulations, plans, specifications or orders made 
under the authority thereof, and out of the funds 
appropriated for carrying out the work of the 
Commission. 


(7) Every inspector appointed under the 
authority of this section may, at any reasonable 
hour, enter upon, pass over or through any land, 
building or premises for the purpose of performing 
the duties assigned to him under the authority 
of this section. 


(8) Nothing in this Act or in any of the rules 
or regulations, plans, specifications or orders 
issued under the authority of this section shall 
render the Commission or any of its inspectors 
or other employees liable, or shall affect the 
liability of any municipal or other corporation or 
commission, company, firm or individual, for 
any injury, loss or other damages caused to any 
person or property by reason of defects in any of 
the works or matters mentioned in this section 
or by reason of any order of the Commission, 
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Penalties 


For 
interference; 


For 
disobedience to 
regulations; 


For , 
disobedience to 
order. 


Recovery of 
penalties 


Rev. Stat., 
c.136. 


Section not 
to apply 
to mines. 


Rev. Stat., 
c.47. 


Proving 
regulations as 
to installations, 
etc. 


notwithstanding any inspection or test or the 
issue of any certificate by the Commission or by 
any of its inspectors or other employees. 


(9) Every municipal or other corporation or 
commission, and every company, firm or indi- 
vidual,— 


(a) hindering, molesting, disturbing or inter- 
fering with an inspector or other employee in 
the performance of his duty under this section 
shall incur a penalty of not less than $10 or 
more than $50 for each offence; 


(6) refusing or neglecting to comply with 
the provisions of this section, or with any rule 
or regulation, plan or specification made under 
the authority thereof, shall incur a penalty of 
not less than $10 or more than $50 for each 
offence; 


(c) refusing or neglecting to comply with 
any order issued by the Commission under the 
authority of subsection 3 shall incur a penalty 
of not less than $100 or more than $500 and a 
further penalty of not less than $100 or more 
than $500 for each and every separate day 
upon which such refusal or neglect is repeated 
or continued. 


(10) The penalties imposed by or under the 
authority of this section shall be recoverable 
under The Summary Convictions Act and shall be 
paid over to the Commission. 


(11) This section shall not apply to any mine 
as defined under The Mining Act, save only as 
regards any dwelling house or other building not 
connected with or required for mining operations 
or purposes or used for the treatment of ore or 
mineral. R.S.O. 1927, C.57, s.80. 


(12) The regulations passed pursuant to this 
section may be approved by the production of a 
copy of such rules and regulations certified to by 
the Secretary and bearing the seal of the Com- 
mission and the production of such certified copy 
bearing the seal of the Commission shall be 
prima facie evidence of the due execution thereof 
by the said Secretary. 1931, c.13, s.6. 
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ONTARIO 


EXECUTIVE COUNCIL OFFICE 


Copy of an Order-in-Council approved by the Honourable, 
the Lieutenant-Governor, dated the 29th day of February, 
A.D., 1940. 


Upon the recommendation of the Honourable W. L. Houck, 
Member of the Executive Council, and upon the application of 
The Hydro-Electric Power Commission of Ontario, the Committee 
of Council advise that under and by virtue of The Power Com- 
mission Act, R.S.O. 1937, Cap. 62, approval be given to the 
amendments made by the said Commission to its Rules and 
Regulations governing electrical installations and equipment, 
and also to the said Rules and Regulations so amended, all as 
contained in the attached book entitled ‘Rules and Regulations 
Governing Electrical Installations and Equipment, Eleventh 
Edition, 1939”, including therein the Canadian Electrical Code, 
Part I, Fourth Edition, of the Canadian Engineering Standards 
Association. 


Certified, 
(Sgd.) H. A. STEWART, 


Assistant Clerk, Executive Council. 
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RULES AND REGULATIONS 
GOVERNING 
ELECTRICAL INSTALLATIONS AND 
EQUIPMENT 


1. The Hydro-Electric Power Commission of Ontario, under 
and by virtue of the authority vested in it by The Power Com- 
mission Act, R.S.O. 1937, Chapter 62, and Amendments thereto, 
and with the approval of the Lieutenant-Governor in Council, 
hereby makes the following Rules and Regulations Governing 
Electrical Installations and Equipment, namely,—(i) the General 
Regulations and Schedules of Inspection and other Fees 
hereinafter set forth; and (ii) publication ‘'C.22.1-1939” of the 
Canadian Engineering Standards Association, known as the © 
“Canadian Electrical Code, Part I’’, which is hereby adopted 
by the said Commission for use in the Province of Ontario. 


GENERAL REGULATIONS 


2. In the administration and enforcement of these Rules 
and Regulations the Commission may act either directly or 
through any inspector. 


INTERPRETATION 


3. In these Rules and Regulations, notwithstanding anything 
to the contrary contained in that part thereof known as the 
‘‘Canadian Electrical Code, Part I’’— 


(a) “Approved” shall mean with reference to any electrical 
equipment that the use, sale, offer for sale, or other 
disposal of such equipment in Ontario has been authorized 
by the Commission; 


(b) ‘‘Accepted”’ shall mean with reference to any electrical 
equipment that it has been deemed by the Commission 
to be outside a regular line of manufacture or to be of 
any other type or character requiring procedure other 
than would be involved in having it approved; that it has 
been specially inspected or tested by the Commission and 
complies with the specifications and other requirements of 
the Commission concerning it; and that the use, sale, 
offer for sale, or other disposal of such equipment in 
Ontario has therefore been authorized by the Commission; 


(c) ‘‘Approval Label’’ shall mean a metal plate, a transfer or 
a paper sticker permanently affixed to approved electrical 
equipment and indicating that it has been approved; 
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(d) ‘‘Commission”’ shall mean The Hydro-Electric Power 
Commission of Ontario; 


(e) ‘‘Contractor’’ shall mean any _ person, corporation, 
company, firm, organization or partnership performing or 
engaging to perform either for his or its own use or benefit, 
or for that of another, and with or without remuneration or 
gain, any electrical work or installation within the scope 
of these Rules and Regulations; 


(f) ‘‘Dispose of’’ shall mean sell, lease, rent, lend, give, or 
otherwise transfer title, ownership or possession; 


(zg) “Attempt to dispose of’’ shall mean advertise, display, 
offer for sale or make any other attempt to dispose of; 


(h) “Electrical Equipment’? shall mean any equipment, 
machinery, apparatus, appliance, instrument, device, 
fitting or material designed for, used in, or intended to be 
used in the generation, transformation, transmission, 
distribution, supply or utilization of electric energy; 


(i) “Inspection Department”’ shall mean the Commission; 


(j) “Inspector” shall mean any officer, servant or agent 
appointed by the Commission for the purposes of these 
Rules and Regulations; 


(k) ‘‘Person”’ shall mean any firm, corporation, company, 
partnership, organization or individual; 


(1) ‘Service Agreement’’ shall mean an agreement in a form 
satisfactory to the Commission and covering the re- 
examination, periodic examination or test, and labelling 
of approved electrical equipment, or any of these matters; 


(m 


4 


“Specifications” shall include the publication of the 
Canadian Engineering Standards Association, known as 
the ‘‘Canadian Electrical Code, Part II’’, and amendments 
thereto, in so far as such publication may from time to 
time be adopted by the Commission for use in Ontario; 


(n) “Supply Authority” shall mean the Commission or any 
other corporation, company, commission, firm, organi- 
zation or person supplying electric energy; 


(o) ‘Armoured Cable’’, ‘“‘Building’’, ‘‘Permit”’, ‘‘Service Box”’ 
and “‘Special Permission”’ shall have the meanings assigned 
to them in the definitions contained in that part of these 
Rules and Regulations known as the Canadian Electrical 
Code, Part I. 
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ELECTRICAL EQUIPMENT 


4. All electrical equipment within the scope of these Rules 
and Regulations shall be either approved or accepted, and if 
required by service agreement to bear an approval label, shall 
be so labelled. 


5. All approved electrical equipment which by Rule 4 hereof 
is required to bear an approval label shall be so labelled, other- 
wise it shall be deemed to be not approved. 


6. No person shall affix to any electrical equipment any 
approval label other than one which is supplied by or is otherwise 
acceptable to the Commission. 


7. No person shall affix any approval label to any electrical 
equipment other than that for which such approval label was 
issued, and then only if such electrical equipment is of the same 
standard as that which was approved and is still approved. 


8. No person shall dispose of, attempt to dispose of, or use 
any electrical equipment other than that which is either approved 
or accepted. 


9. No person shall dispose of or attempt to dispose of any 
electrical equipment of such a character as experience has shown 
to be liable or which in the opinion of the Commission is liable 
to be used in any location or on any electrical circuit or in any 
manner likely to create conditions hazardous to life or property 
without affixing to such electrical equipment a plainly printed 
notice in a form satisfactory to the Commission indicating the 
correct conditions and manner of use. 


10. No person shall dispose of or attempt to dispose of any 
electrical equipment in any manner which in the opinion of the 
Commission might lead to or encourage its use in any location 
or on any electrical circuit or in any manner likely to create 
conditions hazardous to life or property after having been 
notified by the Commission not to do so. 


11. Each specification, each new edition of a specification, 
and each addition to or amendment of one shall be in force on the 
date of issue or adoption by the Commission for use in Ontario, 
but the Commission at its discretion may in the case of individual 
specifications grant such period of grace in the application 
thereof as it deems to be reasonable, in order to prevent hardship. 


12. No electrical equipment will be approved by the Com- 
mission unless and until,— 


(i) an application for inspection and test of such equipment 
has been made to the Commission or, when agreeable to 
the Commission, to the Canadian Engineering Standards 
Association; 
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(ii) the fees prescribed for inspection and test have been paid; 


(iii) such equipment complies with the specifications and other 
requirements of the Commission therefor; 


(iv) a report evidencing such compliance has been made by 
an inspector of the Commission, or has been issued by 
the Canadian Engineering Standards Association in 
pursuance of inspection and test made by it, and such 
report has been adopted by the Commission; and 


(v) the manufacturer of such equipment or his agent has 
entered into and executed the service agreement required 
by the Commission in connection therewith. 


13. No electrical equipment shall be deemed to be approved 
or accepted unless and until a certificate or other writing to 
that effect has been signed and issued by an inspector of the 
Commission duly authorized in that behalf, provided that when 
the Commission is agreeable to any approved electrical equip- 
ment being listed as such in the records or publications for that 
purpose kept or issued by the Canadian Engineering Standards 
Association, such listing shall have the same force and effect as 
the said certificate or writing. 


14. If in the opinion of the Commission the standard of 
design, construction and materials for any approved or accepted 
electrical equipment is not being maintained in accordance with 
the specifications and other requirements of the Commission 
concerning it, or if such equipment is shown by field experience 
to be unduly hazardous, or if any person refuses or neglects to 
observe or perform the provisions of any service agreement 
relating to such equipment, or any of these Rules and Regulations 
pertaining to such equipment, then the Commission in its 
absolute discretion may cancel or withdraw the authority to use 
or dispose of such electrical equipment in Ontario, and thereupon 
the said equipment shall be deemed to be not approved or not 
accepted, as the case may be. 


ELECTRICAL INSTALLATIONS 


15. No person shall perform any electrical work or carry out 
any installation within the scope of these Rules and Regulations 
except in the manner prescribed thereby. 


16. No electrical equipment shall be installed or used in 
connection with any electrical work or installation within the 
scope of these Rules and Regulations unless such electrical 
equipment has first been either approved or accepted. 
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17. Where any electrical work or installation within the scope 
of these Rules and Regulations has been done or carried out in 
or upon any building, structure or premises, and neglect or 
default has occurred either,— 


(i) to obtain a permit from the Commission before commence- 
ment of the work; or 


(ii) to perform the work in the manner prescribed by these 
Rules and Regulations; or 


(iii) to remedy defects in materials or workmanship after 
having been notified by the Commission so to do; 


then the Commission in any of the said cases may cut off the 
supply of electrical power or energy from such building, structure 
or premises, or any part thereof, or may order the Supply 
Authority to do so, and the Commission may prohibit the 
reconnection of such supply for whatever period it may deem 
necessary for the safety of life or the protection of property. 


18. The Commission may refuse to issue a permit or permits 
to any person who either,— 


(i) has failed to pay any fees due and owing to the Commission 
for a period of more than thirty (30) days; or 


(ii) has failed to remedy defects in any electrical work or 
installation after having been notified by the Commission 
that such defects exists. 


19. Notwithstanding anything contained in Rule 507 of these 
Rules and Regulations, the Commission hereby declares that 
armoured cable may within the scope of the said Rule be used 
without special permission. 


20. The Commission, in pursuance of Rule 404(h) of these 
Rules and Regulations, hereby orders and directs that in the 
Province of Ontario every service box shall be sealed or locked 
by the Supply Authority, and that no person other than an 
inspector or any authorized agent of the Supply Autre shall 
break any such seal or open any such box. 


21. The Commission, in pursuance of Rule 208(b) of these 
Rules and Regulations, hereby directs that written application 
for inspection of any electrical work or installation shall be 
filed with the Commission at least twenty-four (24) hours 
before inspection is desired. 


22. The Commission, in pursuance of Rule 208(a) of these 
Rules and Regulations, hereby prescribes as the schedule therein 
referred to, the ‘“‘Schedules of Inspection and other Fees’’ which 
are hereinafter published and which list the fees payable to the 
Commission for permits and inspections. 
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SCHEDULES OF INSPECTION 
AND OTHER FEES 


(For List of Schedules, see page H-ii1) 


Approved by the Hydro-Electric Power Commission of Ontario— 
November 30, 1939 
Noles: 
Payment of an inspection fee entitles a contractor or other person 
to one inspection only, 


Words, other than titles and sub-titles, appearing in bold-face type 
in these Schedules and not heretofore defined, shall have the meanings 
assigned to them in the Definitions contained in that part of these Rules 
and Regulations known as the Canadian Electrical Code, Part I. 


GROUP A 


Fees for Permits and for the Inspection of Plans and Speci- 
fications, and of Installations of Electrical Equipment and 
Wiring. 

1. BILLBOARDS AND SIMILAR INSTALLATIONS 


The regular fees specified for ‘‘Outlets’’ shall apply plus the 
charge for inspection of the service, if any. 


Where billboards and similar installations are supplied with 
energy on a flat-rate basis no charge will be made under ‘‘Services”’. 


2. CARNIVALS 


An inspection fee of $7.50 will be charged for each ‘‘stand’’. 
The charge for a Temporary Current Permit is included in this 
fee. The permit is good for six (6) days only but may be renewed 
at the discretion of the Commission. A charge of $5.00 will 
be made for each re-inspection of equipment and extension of 
the Temporary Current Permit for each successive six (6) days. 


3. FIXTURES—I 

‘ Basic Schedule 
Including Permit Fee of 10 cents 

No. of Fixtures 


BU eS. ee. Sota so Res wu eee og AR nea waa $0.35 
Sg es Rat odes: 8 an ay oe ge eC ta .60 
eee es. Be Boece SRE vine dae Ne a .60 


For more than 5 fixtures each additional fixture will be charged 
for at half the rates for additional outlets as shown in the schedule 
of fees under ‘‘Outlets.”’ 


Note: See also Fixtures—II, Schedule 4—‘‘Progressive Detailed 
Schedule’’. 
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ee 


4. FIXTURES—II 


Progressive Detailed Schedule 
each case, 10 cents 


For inspection of Fixtures, including, in 


for a Permit Fee. 


PLE Pt open 51. .,..9,3,-40 101.. 
Dees 39 Sloe. (a.45 LOZEe <r 
Se PK) 53 3.50 TOSS. 
4.. .60 54 Sno) LOA eee 
D1 .60 55 3.60 1057206 
O° .68 56 3.65 LOOK 
Vinee SUS: 57 3.70 10 7a 
8.5 .83 58. 3.75 103 2-ee 
9.2 .90 59. 3.80 109% Sc 
103. .98 60. 3.85 110 cSar 
1x 1.05 61. 3.90 HG hee de 
12s 1.13 62. 3.95 is Ware ae 
13... 1.20 63. 4.00 DUS ete 
14.. 1.28 64. 4.05 114.5% 
IS%: 1.35 65 4.10 1153 
16% 1.43 66 4.15 11655: 
Ate 1.50 67 4.20 1a 
1333 1.58 68 4.25 1S 
19m 1.65 69. 4.30 119 are 
20 Ts 70. 4.35 T2075 eee 
yA 1.80 71 4.40 1210 
Delite 1.88 U2 4.45 122 Se 
one 1295 73 4.50 123 29ers 
24°. 2.03 74 4.55 1245eG 
Zi 2.10 US 4.60 WA Bi 
26.. 219 76. 4.65 12627 -- 
Dhiwe 2.20 77 4.70 NPAUh eae 
ABE. 2.25 78 4.75 U2Sr 
Zo a: 2.30 79. 4.80 129 ae 
30.. 2.35 80. 4.85 130-3. 
Sikes 2.40 81 4.90 en Maas 
O2.0. 2.45 82 4.95 tS Zens 
33's 2.50 83. 5.00 He 62% che 
3422 2.05 84. 5.05 134-200 
35a: 2.60 85. 5.10 19S 
36.. 2.65 86. wal s 136 
KY opm Peay 87. S20 137 
38.5 DAB UES 88. Se2e 138 
SO 2.80 89. SLU) 139 
40.. 2.09 90. Bets 140 
41. 2.90 91 5.40 141 
42. 2.95 92 5.45 142 
43.. 3.00 93. 5.50 143 
44.. 3.05 94. Oks 144 
45.. 3.10 9S. 5.60 145 
46.. Fe be 96. 5.65 146 
47.. 3.20 OF 5.40 147 
48.. Se20 98. S215 148 
49.. 3.30 99 5.80 149 
50.3 Sips B: 100 5.85 150 


.$ 


SST SINIAD ANDNADADAADAAAD ADDAAAAAAD ADADAAAUUNAH 


USUI 
LS Zee ne 
PSS 
154.2% 
LSS rauys 
156.75 2 
(bY Mae 
{Soar 
159 -aee 
160 252% 
LOT ores 
162. cw 
1635 are 
1042.7 
16550 
166 met 
1677. 
108 
1697. 
j WAVE a 


phy Bo ah 
BWP Ao 
pW faeries, © 
174 Sorte 


.$ 


Over two hundred fixtures, 214¢ per each additional fixture. 


Note: See also Fixtures—I, Schedule 3—Bastc Schedule. 
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5. FLOOD LIGHTING 
Eaenoutiet of 500 watts or'over.) 20... ee ee $0.50 


Outlets of less than 500 watts capacity will be charged for under 
Schedule 15. 


6. GAS BURNER AUTOMATIC CONTROL EQUIPMENT 
; (Domestic) 


PU AE OV AISCAUALION ol 00 eho ee hn «ars eee Iw: weg tap $0.60 


The above amount includes a Permit Fee of 10 cents. 


ae GASOLINE DISPENSING DEVICES 
Motorless Type 


Separate installation of an individual pump............. $1.00 
Each additional pump installed on the same premises by 
PAIRS ee hires + EAE: 3 Ross Wo ODE GS CURE wii: .50 


If installed along with other wiring, on the same premises 
and by the same contractor, if the whole installation 
can be inspected at one time, each pump.............. .50 


Self-Contained Motor-driven Type 
Wiring and connections of the following:— 


Pea ECIIMIL PUMP: ck so eG ens ces eee eee $2.00 


Each additional double-unit pump on the same premises 
if installed by the same contractor and if inspected 
at the same time as the first one.................. 1.50 


Sie ROUT ALTA 8s Skis os we pd + 0 De nine ees putapam’e 1.50 


Each additional single-unit pump on the same premises 
if installed by the same contractor and if inspected at 
the same time as the: first.one sisi sqnn-saes.- 2: -s -. 1.00 


One double-unit pump if inspected along with other 
_ wiring installed by the same contractor on the same 
nes 2)... eae ae a ke 4 ee RE Eels. 5 1.50 


One single-unit pump if inspected along with other 
wiring installed by the same contractor on the same 
Rene 8. (2 ee Shame Na dk Mie MC Paes. Theo. bck Ee 1.00 


H-xvi THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO 


Connections only, of the following:— 


One double-unit pump... ... ... < 22 $1.50 


Each additional double-unit pump on the same premises 
if installed by the same contractor and if inspected 
at the:same time as the. firstrone:..: 4 <.3 5 aap eee. 1.00 


One single-unit pump ..% 05... \h. ... 26 ee 1.00 


Each additional single-unit pump on the same premises 
if installed by the same contractor and if inspected 
at the. same time,as.the first.one ese -v - eee ee 0.75 


8. GENERATORS 


The fee for an electric generator shall be the same as for a 
motor of like capacity. 


No charge will be made for an exciter that forms part of an 
alternator or of a d.c. generator. 


9. HEATING APPARATUS 
(Industrial) 


(Electric Furnaces, Enamelling Ovens, Commercial Cooking 
Ovens, Electric Steam Generators, etc.) 


Upto10 K.W.....Each complete heating unit...... $1.00 
11 to 20 je oe e _ Be a 3 T2550 
21 to 40 aE 5 4 a Seige do a 2.00 
Atel eee sc cae} % . Rehan 3.00 
[ATE OSL 9 ose lh EN - - ee ae 5.00 
DOO SOO DN che Th 5c ae = - TET. 7.00 
SUT Go 000 Fe ee " s See 10.00 
Overt 00U ss sam sae “ 4 tae ct eee 
10. HEATING AND COOKING APPARATUS. DOMESTIC 


(Non-portable Ranges, Heaters, etc.) 


(Including Wiring therefor) 
One range; or ‘heater 0.40 PUA) AE $1.00 


If more than one range or heater be installed by the same 
contractor on the same premises and all can be inspect- 
ed at one time, the fee for each additional range or heater 
shall bev. Oo. i I Pe .50 
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If a range or heater, and the wiring thereto, can be inspect- 
ed at the same time along with any other electrical 
work done. by the same contractor on the same premises, 
the fee for each range or heater shall be............... .50 


Connecting a range or heater to an existing range or heater 
circuit: 


Pach such connection. eeewn eee ne re wv eke .50 


11. ISOLATED POWER PLANTS 


(For Farm Lighting, etc.) 


Such of the fees herein as are applicable, plus travelling 
expenses, will be charged. 


12. MISCELLANEOUS INSPECTIONS 


Inspections of installations which are not covered by any of the 
Schedules herein or where these Schedules cannot be consistently 
applied, will be charged for under this heading, at the rate of 
$2.00 per hour, or fraction thereof, plus any necessary travelling 
expenses. 


ernst Os te... Si. ip eee Bas in Fb kp ee pe are $2.00 
13. MOTORS 
(Up to 750 Volts) 
Each Motor 

Horsepower : 

AEG ES a a iy end athea te ae CE ae ee Pee $1.00 
veer namerr ott: aden OF Sak. oo Derek ae? ma 1.20 
Ore sk SA ie css hab os ka ee Re 1.50 
AT EE Fo thay awe eee 2.00 


Inspection of motors of 1/4 horsepower or less exceeding 10 in 
number, if grouped together (as in cotton mills) will be charged 
for at the rates for outlets, provided that they have been 
installed by the same contractor and are ready for inspection 


at one time. 
(Over 750 Volts) 


Each Motor 
Horsepower 
See TINCIUCING DU et KiS ins sida a, SAR Des sa aye es $10.00 
Stas his id. MAGES, SPA ee LR ts ee 12.00 


I enn A Sa het, hc SHOR ele das Seta 15.00 
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If the wiring for a motor be installed by one contractor and the 
motor itself by another, each contractor shall pay one-half of 
the regular fee. , 


Minimum charge to each contractor.................. $1.00 


14. OIL BURNERS, MECHANICAL-DRAUGHT COAL 
BURNERS, ETC. 
(Domestic) — 


Each ordinary installation... [7.1 os. 2. < «nets ae $1.00 


Combination burner and air-conditioning units, each 
BISTAN ATION. .55 0. oss os s+ a elena > aateeeel ela Ligon 


15. OUTLETS—I 
Basic Schedule 


(Wiring Only) 
Including Permit Fee of 10 cents 


Number of Outlets 


. So es eR RE oO ihe $1.10 
Olt 20. eee ra ae eee ,15| -Eaeh 
USS 0D, eee Re SUR oe Te .10} additional 
LOG tO 200; a. . es ek Leer Lee ae el ee .07| outlet 
Oni oat 11 Dele ae Ae ia Seeker Pa aN of 05 


Where only from 1 to 3 outlets are installed and where 
immediate inspection is not necessary, the following charge, 
including the Permit Fee of 10 cents, shall replace the minimum 
fee shown above. 


TT OURLLO@E eae ois ale ees e aks dled tire crt nae $0.35 
2:OuUtl lets or 8s eo. ee ew all SAL. eee 0.60 
Soutleta’, UE A ee, OS ea) See 0.85 


Note: See also Outlets—II, Schedule 16 ‘‘Progressive Detailed Schedule” 
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16. OUTLETS—II 


Progressive Detailed Schedule 
(Wiring Only) 


For inspection of wiring (only), including, in each case, 10 cents 


for a Permit Fee. 


¥*1....$ F.10 51....$ 6. 
Te heekee. £0 52 igen eee 
gee 1.10 Sale 6. 
4.. 1.10 54. 7. 
Dike 1.10 Sh fe 
6.. 1.25 56. Ue 
wi) 1.40 Sie UF 
8.. 1255 58. Ge, 
Deh 1.70 59. ile 
102. 1.85 60. the 
113. 2.00 61. ee 
i WAS 2.15 62. ie 
135 2.30 63. Te 
14.. 2.45 64. 8. 
TSi5c 2.60 65. 8. 
16.. 2.75 66. 8. 
a perc 2.90 67 8. 
18.. 3.05 68. 8. 
195% 3.20 69. 8. 
206. 3.35 70. 8. 
21. 3.50 71 8. 
Die 3.65 72 8. 
23%). 3.80 73 8. 
2A. 3.95 74 Ue 
25 ix 4.10 75 9. 
20%. 4.20 76 9. 
Bhs 4.30 77 OF 
28.. 4.40 78 9. 
29.. 4.50 79 9. 
30.. 4.60 80 9. 
Sy lee 4.70 81 oO” 
Slee 4.80 82. 9 
33.. 4.90 83. 9: 
34.. 5.00 84. 10. 
35.. 5.10 85. 10 
Sos 5.20 86. 10 
SUS: 5.30 87. 10 
38.. 5.40 88. 10 
39.. 5.50 89. 10 
40.. 5.60 90. 10 
41.. 5.70 91. 10 
42.. 5.80 2% 10 
43.. 5.90 93. 10 
44.. 6.00 94. 11 
45.. 6.10 95. 11 
46. 6.20 96. 11 
47. 6.30 97 11 
48.... 6.40 eo Gl 
49... 20.00 99 eicreie LL. 
50. 6.60 100 11 


outlet. 


.60 


ih Phise 150. 
Over two hundred outlets, five c 


$11.67 151 $15.17 
11.74 152. 15.24 
11.81 153. 15.31 
11.88 154. 15.38 
10795 155: 15.45 
12.02 156. 15.52 
12.09 15k 15.59 
12.16 158. 15.66 
WS 48) 159. 15.73 
12.30 160. 15.80 
12.37 161. 15 .87 
12.44 162. 15.94 
12.51 163. 16.01 
12.58 164. 16.08 
12.65 165. 16.15 
12.72 166. 16.22 
12.79 167. 16.29 
12.86 168. 16.36 
12.93 169. 16.43 
13.00 170. 16.50 
13.07 171. 16.57 
13.14 172. 16.64 
13.21 173. 16.71 
13.28 174. 16.78 
13.35 175. 16.85 
13.42 176. 16.92 
13.49 LIT 16.99 
13.56 178. 17 .06 
13.63 179. 17.13 
13.70 180.. 17.20 
13.77 181. 17.27 
13.84 182. 17.34 
13.91 183. 17.41 
13.98 184.. 17.48 
14.05 185. Lu aS. 
14.12 186. 17.62 
14.19 187. 17 .69 
14.26 188. 17.76 
14.33 189. 17.83 
14.40 190. 17.90 
14.47 191. 17.97 
14.54 192. 18.04 
14.61 193. 18.11 
14.68 194. 18.18 
14.75 195. 18.25 
14.82 196. 18.32 
14.89 197. 18.39 
14.96 198. 18.46 
Noi LOeOS, 199.... 18.53 
: 15.10 200. 18.60 


*See also Outlets—I, Schedule 15, ‘Basic Schedule’’. 
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17. OUTLINE LIGHTING 


The charge will be one-half (14) of the regular fee specified for 
outlets. This applies to outlets spaced at not more than 
(about) 24 inch centres. 


18. PANELBOARDS AND DISTRIBUTION PANELS 
Number of Circuits 
OPT ck ee wis cs ce ee ee Co eee. ee re $1.00 
ite DO.. Gh s visa cen os... Be 1.50 
VPC DA eS oo SE a ARs NE i ee 2.00 
DRO Foe Meee eg eee ee Lg ee yas 4 
Over,52, each additional circuit... e836. ..6 des oe ee 10 


No charge will be made for inspecting panelboards and 
over-current device cabinets installed in residences and in the 
individual suites of apartment houses. 


19. PERMITS 
(Annual Permits) 

No. of Employes Annual Fee 
NUD s a) (cee a es STE 2 $ 15.00 
TOTO 25Gee ees EE RED. 0... QE ee eae 25.00 
Ze oO SUUSEE. cos eb waa BSL. 4. . eee ee ee 50.00 
BPEEEEy IPO enc cc tt OE Lh See. Ol. eae eee 100.00 
Bachedditional 500. é.. ..cgeb: cnc Ce Ae 100.00 


In all manufacturing, mercantile or other buildings where the 
occupants employ their own electricians and where the nature of 
their business necessitates the making of sundry changes, additions 
and repairs, to the plant at short notice—e.g., moving lights, 
motors or other electrical equipment—such changes, etc., 
may be made by the occupant’s own electricians, from time to 
time, without the formality of taking out a permit for each 
such change, etc. (as is required by Clause (a) of Rule 208 
herein), provided that the occupant has obtained an Annual 
Permit from the Commission, in the Inspection District in 
which the premises in question are situated. 


An Annual Permit may be granted, at the discretion of the 
Commission, upon payment of a fee in accordance with the 
foregoing Schedule—this will permit the occupant’s own elec- 
tricians to proceed with such emergency changes, etc., as the 
nature of the business demands. 


Following the issue of a new Annual Permit (not the renewal 
of an existing one) the Commission shall make a general 
inspection of the occupant’s premises, specifically designated in 
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the said Annual Permit, and shall deliver to the occupant, 
within a period of thirty days, a report concerning the electrical 
installation in the occupant’s said premises. 


The Commission shall deliver to the occupant, a form upon 
which the occupant shall record or cause. to be recorded, all 
changes and additions made to the electrical installation by the 
occupant’s own electricians. This record shall commence on the 
day upon which the Annual Permit is issued. 


The occupant shall be entitled to an inspection at any time 
upon making a written request to the Commission. 


20. PERMITS 
(Installation Permits) 


eer Petr it eaten! os i win gC RT RIA, FUME $0.10 


This amount is included in each of the ‘‘Progressive Detailed 
Schedules” for ‘‘Fixtures’”’ and for ‘‘Outlets,’’-—Schedules Nos. 
4 and 16, respectively—and shall be paid, together with the 
inspection fees, in full. 


21. PERMITS 
(Temporary Permits) 


(Valid for 30 days only) 
(See also “Carnivals”, Schedule No. 2) 


Residences and duplex houses, and apartment houses containing 
not more than two apartments. 
Ree Ere skis? ter rea. See ae. iG vies Oe «lal $0. 60 


Apartment or duplex houses containing more than two apart- 
ments, office buildings, factories, etc. 


OO SIR cS Re eee $1.00 
ee MN ee a oes $1.00 
For light and power under one permit................. $1.50 


In addition to the above fees the regular charges for inspection 
shall be paid at the time when application is made for a Temporary 
Permit. 


Temporary Current-permits will be issued at the discretion 
of the Commission to enable Supply Authorities to connect 
their lines to temporary work or to unfinished permanent work, 
and may be renewed at the discretion of the Commission, 
on payment of a fee of the same amount. In the event of a 
Temporary Current-permit not being renewed, the Supply 
Authority will be obliged to discontinue the supply of current 
to the premises in question, without see upon expiration of 
such permit. 
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The issuing of a Temporary Permit by the Commission in 
no way obliges it to issue to the Supply Authority a 
Current-permit authorizing the supply of current to the 
premises if, after an inspection has been made, the supplying of 
current would, in the opinion of the Commission, be hazardous 
to life and/or property, or if all Permits required for the complete 
installation have not been obtained. 


22. PLANS AND SPECIFICATIONS FOR 
ELECTRICAL INSTALLATIONS 


(Examination and Approval of) 
Low-potential Installations (0-750 Volts) 


Apartment Houses— 


Upto tia partinents oi oc..2. sos oe ee ate 00 
Every additional apartment up to and including 10 . oa 
Every additional apartment over 102... oe Bh 


Note: Any store built into an apartment building will be classed as 
an apariment. 


Churches and Charitable Institutions.............. $1.00 


Factories, General— 


Upto; 9000) sae batloor-area.—. Lai caauhx wheats Cena $2.00 
Every additional 5 ,000 sq. ft. floor area or fraction thereof 1.00 


Factories used for Light Manufacturing Purposes— 


Up:to.10;000'sq. ft; floorsarea., 2. cn. ee ae $3.00 
Every additional 10,000 sq. ft. floor area or fraction there- 
Oh ies 3. ie Be dy lols Se Bos ed 7 ee 1.00 
Garages— 
Up:to:5,000 sq-ite floorareas !s.ch0):5 .. 2 ee $2.00 
Every additional 10,000 sq. ft. or fraction thereof...... 1.00 
Office Buildings, Hotels and Departmental Stores— 
Ground floor.and, basement... '.20d5 eee $10.00 
Every additional 10,000 sq. ft. floor area or fraction 
therdofus }.2.i4 ke Ge tees) od oi. ee 1.00 
Residences— 
Upito a: rooms... iat, 502% Hes Shida cha toe ee ee $0.50 
Otol Siroottisx tt: os Tae. Mra 76. Rove he See Via 
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-Schools— 
Rena ones ON, Te supose ge PE Se $ 2.00 
OE BE A ERE Ar a atl SRR oe aan 10.00 
Stores, other than Departmental.................. $1.00 
Theatres— 
BELG DOU. SEALS CADACILY io elms « § voacut wsotasane wali ee bile es $5.00 
Every additional 500 seats capacity or fraction thereof... 5.00 
Warehouses— 
Croundisoorand basement. 25 i sess sibs ee a ees $2.00 
eyes a0cwiondrnoor..-) St ek 1.00 
Cold Storage Warehouses—above fees plus........... 10.00 


High-potential Installations (over 750 Volts) 


The fees charged for examination and approval of plans and 
specifications covering high-potential installations will be at the 
rate of $3.25 per hour, or fraction thereof. 


Where plans and specifications include both Low-potential 
and High-potential systems, the fees charged will be based on 
the Low-potential section of this Schedule, plus a charge of 
$3.25 per hour, or fraction thereof, covering time required in 
connection with the examination and approval of the High- 
potential layout. 


23. REFUNDS 


If more than one application be filed, in error, for the same 
installation, or if for any reason inspection fees have been over- 
paid, the amount in excess will be refunded. When a refund is 
asked for, the receipt shall be presented at the District office. 


24. SERVICES 
(Up to 750 Volts) 


Amperes 
30 and 60......$1.00 ) Each additional sub-service switch 

TUCO ES Tae ee 1.50 | if installed at the same time as 
f10 Ugs Cohtseaeee 2.00 | the main service equipment and 
BOD ee SIGH oe 2 2.50 } by the same contractor. 
ee bee. 4.50 

DE et, « 6.50 $0.10 

ton: Le eiee Ss Sateen 8.50 


If a service enters a building in which two or more service- 
entrance switches are used in parallel to disconnect the instal- 
lation from the source of supply, each such switch shali under 
this schedule be classed as a separate service switch. 
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In duplex houses and on similar installations, where from two 
to four meters are required and where no master switch is 
installed, the charge for service inspection shall be figured as 
for one service of the combined capacity of the individual 
service switches, plus 10 cents for each service switch. 


Over 750 Volts 


Note: This fee covers the inspection of the service-entrance, the isolating 
switches, and oil (or other) circuit-breaker, but will not be charged 
where the service equipment is mounted on a switchboard. 


25. SIGNS AND MARQUEE LIGHTING 


Wiring for and connection of one ordinary sign or marquee $1.00 

Wiring for and connection of one motor-operated sign or 
MOtOr-Operated. Marquee. . ...2c . 4c eee ee ee $3.00 

If more than one sign or marquee be installed on the same 
premises by the same contractor and if all can be 
inspected at one time the fee for each additional sign or 
marquee will be: 


Wiring for and connection of each additional sign or 


MAEGUCOL Note eae. Toke eco ees ee oe $0.50 
Wiring for and connection of each additional motor- 
Gperatedision of Marquee. 2. .).... .. 5 6. ace $1.50 


Where the wiring for a sign or marquee is installed by one 
contractor and the sign or marquee is connected by 
another contractor the fee will be: 


Wiring only, for each ordinary sign or marquee....... $0.50 
Wiring only, for each motor-operated sign or motor- 
OPerareCiinALCiiee hc... os. es eee eee eee $1.50 
Connection only, each ordinary sign or marquee....... $0.50 
Connection only, each motor-operated sign or motor- 
operated marquee. 4festayt Ga wpra bi. ony ok ee $1.50 


Contractors and others making application for inspection of 
sign or marquee wiring shall specify, on the application form, 
whether the equipment is of the motor-operated flasher, or 
continuous, type. Signs or marquees of the intermittent type 
controlled by thermal devices shall be classed as ordinary signs. 


The above schedule applies only to inspection of electric signs 
bearing an approval label—this means inspection of the service, 
of the feeders to the sign and the connection of the sign. The 
schedule does not apply to outline-lighting, billboards, or to any 
device which might be considered to be a sign, but which does 
not bear an approval label. 

Note: See ‘‘Billboards and Similar Installations,’’ Schedule 1. 
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. 26. : SWITCHBOARDS 
(Complete Board) 
Each switchboard, voltages up to 750................ $5.00 


Each additional switchboard, voltages up to 750, 

installed by the same contractor on the same premises 

and if all can be inspected at one time................ DeoU 
Each switchboard, voltages over 750................. $10.00 
Each additional switchboard, voltages over 750, installed 

by the same contractor on the same premises and if all 

Can be tnspected.at one time. ©... bas. ee) Be $5.00 


27. THEATRES 


(Inspection of equipment used by travelling shows 
and stock companies). 


Inspection of electrical equipment to be used on the stages 
of theatres will be made by the Commission before the per- 


formance of each ‘‘stand’’. Use of such equipment prior to 
inspection is not permitted. 
Fee (inclusive of 10 cents, Permit Fee)................ $1.10 


For stock companies, inspection of electrical equipment 
to be used on the stages of theatres will be made each week 
prior to the opening of the show. 


Fee for each weekly anspection:ié; incase. 6... le $0 . 60 


28. ' TRANSFORMERS 
(Air or oil-cooled) 


Up to 750 Primary Voltage 


Kilowatts 
as OC, 0 a en each transformer $ 1.00 
pet et ee ee aos Og a 1-50 
OST EAST? ie OOS je to A es ie 2.00 
2 SRS RS Ta ia = 2.50 
“LD as USES ROR een z fe 4.00 

Over 750 Primary Voltage 

So TSO) aR a nei ee each transformer $2.00 
BER et oe acne leer es & 3.50 
UP OR ele ee ou lene 3 si 5.00 
MSE te ne Te Ue he to, as : 6.00 
OI Se a) OES een OA ee a ae 2 - 7.00 
PERRI My ee a ee 5 i 8.00 
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29. UNIT HEATERS 
(Combination radiator and blower heaters) 
Each unit, up to four (4)\in numbersovhee. Pai $0.50 


Each additional unit installed by the same contractor on 
the same premises, if all can be inspected at onetime.... 2h) 
30. WINDOW STRIP-LIGHTING, COVE LIGHTING, ETC. 


The charge will be one-half (14) of the regular fee specified for 
‘Wiring (only).”’ 


Wire TOR cic os «. 6. cd ae ee $1.00 


31. X-RAY EQUIPMENT, HIGH FREQUENCY APPARATUS ETC. 


Wiring for low-voltage or primary circuit............... $2.00 
Wiring for high-voltage or secondary circuit............ $5.00 
GROUP B 


Fees for inspection and acceptance by the Inspection 
Department of electrical equipment which has not been 
otherwise approved. 


32. SPECIAL INSPECTIONS 


The fee for this service shall be based upon the time spent by 
the inspectors of the Commission in making the necessary 
investigation, at the rate of $3.00 per hour, or fraction thereof, 
plus any necessary travelling expenses. 


MinimumiFee>. . 2407 ioe iee iat eee eee $5.00 
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PREFACE TO FOURTH EDITION 


INCE the appearance of the third edition of the Canadian 
S Electrical Code in the year 1935, the Code Committee and 

its Procedure have been completely reorganized. As a 
result of the general feeling that the existing method of carrying 
on the revision work was cumbersome and slow, and resulted 
in considerable inconvenience to the industry as a whole, the 
Executive Committee requested the Chairman of the Code 
Committee to bring in a report suggesting a suitable revised 
organization and procedure. A conference was held in Toronto 
in June, 1938, which was attended by Provincial Electrical 
Inspectors from practically all Provinces. The various com- 
mittees were reorganized and a procedure for their guidance 
set up. In Appendices B and C will be found the procedure 
for the Committees on Part I and Part I respectively. It will 
be noted that inspection and Underwriters’ interests form the 
majority of the Part I Committee, and that manufacturers’ 
representatives form fifty per cent of the membership of Part II 
Committee. Part I Committee will review and pass upon the 
work of Part II Committee and itself reports direct to the 
C.E.S.A. Main Committee. Special attention is called to the 
Central Committee which is given considerable responsibility 
in all stages of the work. 

It is hoped that the new organization and procedure will 
greatly expedite the Code work. 

The first meeting of the Committee under the new procedure 
was held in Winnipeg on May 1, 2 and 3, 1939, and the present 
revision is the result of this meeting. 

Among the features of this edition to which special attention 
may be called are the following:— 


1. Definition of “Approved.” The Toronto Conference 
mentioned above, recommended to the Executive Com- 
mittee that steps be taken whereby all approvals in Canada 
would be issued in the name of the Canadian Engineering 
Standards Association and this is now being worked out 
by a sub-committee of the Executive, and it is expected 
that arrangements will be completed between the Canadian 
Engineering Standards Association, the National Research 
Council and The Hydro-Electric Power Commission of 
Ontario before the end of the year. Under the new 
arrangement, the C.E.S.A. will not set up laboratories, 
but those laboratories now carrying on approvals work 
will continue as agents of the Canadian Engineering 
Standards Association. 

2. The recognition of radio interference as a Code respon- 
sibility and the undertaking of the preparation of special 
rules forms an important new departure in the activities 
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of the Code Committee. A new section of the Canadian 
Electrical Code, to be designated, ‘‘Part IV,’’ will include 
rules governing radio interference and a Special Com- 
mittee has been organized to prepare them. Practically 
all the material in Section 37 of Part I has been transferred 
to Part IV. The Department of Transport has been 
empowered to prepare and enforce regulations throughout 
Canada for the control of radio interference, and has 
requested the Canadian Engineering Standards Association 
to assist in the preparation of the regulations. This 
involves methods of measuring radio interference, limits 
and tolerances governing interference and eventually the 
extension of the approvals testing to the certification of 
electrical equipment with respect to its radio interference 
characteristics. 


3. Attention is called also to the raising of the voltage limit 
to which the Code is applicable. This was formerly 5000 
and is now extended, without limit. 


4. Changes in arrangement have been made in several sections 
and new sections have been added. Thus, a portion of 
former Section 8, dealing with ‘‘Control Equipment,”’ 
becomes a new ‘‘Section 7’, and Section 8 now deals with 
“Protection.” 


In Section 9 important changes have been made resulting 
from representations of power companies. Ohmic values 
of the various types of grounds recognized now appear 
in the rules of this section, whereas they were formerly 
in the ‘‘Definitions’’ section. 


Section 32 has been amplified in detail but restricted in 
its application to locations where explosive hazards may 
exist. 


A new ‘‘Section 33” deals with locations such as garages 
and service or filling stations, and Section 34, with locations 
where excessive moisture or corrosive agents are present. 
Numerous changes have been made in Sections 20 and 50; 
the latter includes all the rules for high-potential instal- 
lations. 

Acknowledgment is made for the use of material contained 
in the National Electrical Code, and the National Electrical 
Safety Code. The Rules of the Institution of Electrical Engineers 
and of the Standards Association of Australia have also been 
of assistance. 

Special acknowledgment is made of the services rendered by Mr. 
A. S. L. Barnes during the preparation of the fourth edition, includ- 
ing the compiling of the detatled index, suggestions for clarzfication 
of text and the checking of proofs in the various stages of printing. 
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Procedure for 
General Revision, Interim Revision, 
Interpretation, etc. 


Attention is directed to Appendix B (page 196) which 
gives a general outline of the organization of the various 
committees responsible for the preparation of new 
editions of the Canadian Electrical Code, Part I. 


Also, is included, the Procedure for general revision 
of the Code, as well as for disposal of requests for 
interim revision of rules in the current edition of the 
Code when such interim revision is considered by the 
applicant to be of such importance as to require action 
prior to the next subsequent general revision. 


Likewise, the Procedure for making requests for 
interpretations of existing rules is concisely stated. 


CANADIAN ELECTRICAL CODE, PART II 
(Approvals Specifications) 


Procedure in Preparation of Specifications 


Appendix C (page 203) concerns the organization of 
the Committee on Canadian Electrical Code, Part II, 
which is responsible for preparation of specifications 
upon which the approval of electrical equipment and 
appliances in Canada is based. The Procedure to be 
followed in the preparation of such specifications is 
included in this Appendix. 


The list of C.E.S.A. Approvals Specifications comprises 
to date some 60 separate standards and is available 
on request. 
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CANADIAN ELECTRICAL CODE, PART I 
FOURTH EDITION 


OBJECT OF THE CODE 


This Code is intended to establish essential requirements and 
minimum standards for the installation and maintenance of 
electrical equipment for adoption and enforcement by 
Electrical Inspection Departments throughout the Dominion 
of Canada. 


In its preparation consideration has been given, not only 
to prevention of fire hazard and injury to persons and property, 
but also to proper maintenance and operation. 


This Code has been prepared with due regard to recognized 
electrical codes now in force, particularly the ‘‘National Electrical 
Code,” and the ‘‘National Electrical Safety Code.”’ 


SCOPE AND GENERAL ARRANGEMENT 


This Code is designated ‘““‘The Canadian Electrical Code— 
Part I.” It governs all electrical work and_ electrical 
equipment operating or intended to operate at all potentials 
in electrical installations for buildings, structures and premises 
with the following exceptions: 


1. Installations for equipment employed by an electric or 
communication utility in the exercise of its function as a utility, 
and located outdoors or in buildings used exclusively for that 
purpose except as covered by Rule 902. 


2. Car wiring, car houses, passenger and freight stations used 
in the operation of electric railways and supplied with the electric 
current from the railway power circuit. 


3. Mines. 
4. Aircraft and marine work. 


The Code is divided into numbered Sections, each one covering 
some main division of the work. The Sections are divided into 
numbered Rules, and each Rule is further divided into Clauses 
covering the individual features relating to the Rule and design- 
ated, for easy reference, by letters of the alphabet. 
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LIST OF SECTIONS 
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Section 70—Maintenance and Operation. .22coutst vane 188 


SECTION 1.—DEFINITIONS 3 


SECTION I—DEFINITIONS OF SPECIAL TERMS 


The following definitions give the meanings of the principal 
special terms used in this Code. Derivatives of defined words 
shall be interpreted in accordance with the corresponding 
definitions. 


Note: All terms intended to convey the meanings given below 
are printed 1n bold-faced type throughout the text. Terms which are 
defined, if not printed in bold-faced type, and also words or terms 
not specifically defined, shall be interpreted as commonly under- 
stood. 


Absorption-resisting: Incapable of taking up water (or 
any other liquid deleterious to the material under consider- 
ation, to which such material is liable to be exposed) 
sufficiently to affect electrical or mechanical properties to an 
appreciable extent under the conditions of use. 


Accessible: Not permanently closed in by the structure or 
finish of the building. (See Readily Accessible). 


Alive or Live: Electrically connected to a source of potential 
difference, or electrically charged, so as to have a potential 
different from that of the earth. 


Note: These terms are sometimes used tn place of ‘‘current- 
carrying,’ where the intent is clear, to avoid repetition of the 
longer term. 


Approved: When used with reference to any particular electrical 
equipment means that such equipment has been submitted 
for examination and test to the C.E.S.A. and that formal 
approval has been given to the effect that it conforms to the 
C.E.S.A. Standards as established under the provisions of 
the Canadian Electrical Code. 


Note: The C.E.S.A. proposes to authorise Laboratories to 
examine and test electrical equipment, and these Laboratories will 
issue reporis to the C.E.S.A., and approvals based thereon will be 
issued by the C.E.S.A. The C.E.S.A. further proposes to institute 
a follow-up service (re-examination or label service). 


(For information in detail see the C.E.S.A. Approvals Manual, 
to be published.) 


Approved Fire-door: A (so-called) fire-door of a type ap- 
proved for the class of service to which it is applied, and 
labelled under the supervision of the Underwriters’ 
Laboratories of Canada or Underwriters’ Laboratories 
Incorporated. 
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Armoured-cable: A cable provided with a wrapping of metal 
(usually tapes or wires) forming an integral part of the 
assembly, primarily for the purpose of mechanical pro- 
tection. 


Note: Lead 1s not considered to be capable of affording such 
protection. 


Authorized Person: A qualified person who by the nature 
of his duties or occupation is obliged to approach or handle 
electrical equipment; or, a person who, having been 
warned of the hazards involved, has been instructed or 
authorized to do so by someone in authority. 


Auxiliary Gutter: A sheet-metal enclosure for conductors, 
cables and bus bars at switchboards, meter centres, distri- 
bution centres and similar points. 


B. & S. Gauge: The Brown and Sharpe (or American) Wire 
Gauge as applied to non-ferrous conductors and non- 
ferrous sheet metal. 


Note: The Gauge No. of a stranded conductor will be 
interpreted to mean that the sum of the cross-sectional areas 
of the component strands, measured at right angles to their 
axes, 1s equal to that of a solid conductor of the same Gauge 
No. 


Branch-circuit: That portion of a circuit extending beyond 
the final over-current devices on the circuit. 


Note: The term includes circuits for both lighting and power. 


Building: A structure which stands alone or which is cut off 
from adjoining structures by unpierced fire-walls, or by 
openings protected by approved fire-doors. 


Bus: A conductor which serves as a common connection for 
the corresponding conductors of 2 or more circuits. 


Busway: An approved, completely-assembled metal troughing 
and fittings therefor, containing bare conductors intended 
for use as feeders, the conductors being suitably supported 
on insulators. 


Cabinet: An enclosure of adequate mechanical strength, 
composed entirely of fire- and absorption-resisting 

» — material, designed either for surface or flush mounting and 

i... Provided with a frame, matt, or trim, in which swinging 
doors are hung. 
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Circuit-breaker: An electro-mechanical device designed to 
open, under both overload and short-circuit conditions, a 
current-carrying circuit, without injury to the device. As 
used in this Code, this term applies only to the automatic 
type designed to trip on a pre-determined over-current. 


Communication System: See System. 


Concealed: Rendered permanently inaccessible by the struc- 
ture or finish of the building. 


Conductor: A wire or cable, or other form of metal, installed 
for the purpose of conveying electric current from one piece 
of electrical equipment to another. 


Conduit: See ‘‘Flexible’’ and ‘“‘Rigid’’ Conduit. 


Contractor: Any firm, corporation, company, organization, 
or other persons or person undertaking to perform any work 
within the scope of this Code. 


Current-permit: Written permission from the Inspection 
Department to a Supply Authority to the effect that 
electric energy may be supplied to a particular installation. 


Cut-out Box: An enclosure of adequate mechanical strength, 
composed entirely of fire- and absorption-resisting 
material, designed for surface mounting and having swinging 
doors or covers secured directly to, and telescoping with, 
the walls of the box proper. 


Damp Place: Any place in which moisture is present, either 
permanently or intermittently, to such an extent that it 
would be likely to impair the effectiveness of an installation 
conforming to the minimum requirements for ordinary 
conditions. 


Dead: Free from any electrical connection to a source of poten- 
tial difference and from electrical charge; not having a 
potential different from that of the earth. 


Note: The term ‘‘dead” is used only with reference to cur- 
rent-carrying parts when these parts are not alive. 


Dead-front: So constructed that all live parts are enclosed in 
such a manner as to be inaccessible to unauthorized 
persons. » 

Note: Panelboards and enclosed branch-circuit cutouts 
in which all live parts except the wells for plug fuses are en- 
closed, are considered to be of the dead-front type. 
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Different Systems: Those which derive their energy from 
different transformers or from different banks of trans- 
formers, or from different generators or other sources. 


Disconnecting Switch: See Isolating Switch. 


Dumbwaiter: A hoisting and lowering mechanism equipped 
with a car, which moves in guides in a substantially vertical 
direction, the floor area of which does not exceed 9 sq. ft., 
whose compartment height does not exceed 3 ft. 6 in., the 
capacity of which does not exceed 500 Ibs., and which is 
used exclusively for carrying freight. 


Dust-tight: So constructed that dust cannot enter the en- 
closing case. 


Electrical Equipment: Any equipment, machinery, appar- 
atus, appliances, instruments, devices, fittings, or materials 
designed for, used in, or intended to be used in, the gen- 
eration, transformation, transmission, distribution, supply 
or utilization of electric energy. 


Electric Elevator: One in which the motion of the car is 
obtained through an electric motor directly applied to the 
elevator machinery. 


Elevator: A hoisting and lowering mechanism equipped with a 
car or platform which moves in guides in a substantially 
vertical direction. 


Note: Dumbwaiters, endless belts, conveyors, chains, 
buckets, etc., used for the purpose of elevating materials, and 
tering or piling machines operating within one storey, are not 
included in the term ‘‘Elevator’’. 


Elevator Machine: The machinery and its equipment used in 
raising and lowering the elevator car or platform. 


Emergency Lights: All lights, in a theatre, or other building 
used for public assembly, which, for the purpose of facilitating 
safe exit in case of fire or other emergency, are intended to be 
kept lighted continuously while the theatre or building is 
open to the public. 


Enclosed: See Motor: Enclosed, 


Explosion-proof: Enclosed in a case which is constructed to 
withstand an explosion of a specified gas or dust which may 
occur within it and to prevent the ignition of the specified 
gas or dust surrounding the enclosure by sparks, flashes, 
or explosions of the specified gas or dust, which may occur 
within the enclosure, 
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Exposed: Any current-carrying part of electrical equipment 
which can be inadvertently touched, or approached more 
closely than is safe, by any person, is considered to be 
exposed. The term is applied to objects not suitably 
guarded or isolated. 


Feeder: Those conductors of a circuit which run from service 
equipment to the first set of overcurrent devices. 


Feeder: Sub, Those conductors of a circuit, which, being 
themselves supplied by a feeder and having overcurrent 
protection, supply, or are intended to supply, two or more 
branch-circuits. 


Fire-door: See Approved Fire-door. 


Fireproof (or Fire-resisting): As applied to buildings or por- 
tions thereof, means that they are of approved masonry, 
reinforced concrete or other equivalent construction. 


Note: For detailed information see the Building Code of 
the National Board of Fire Underwriters. 


Flammable: This term is applied to readily combustible 
materials such as straw, hay, wood shavings, light draperies, 
celluloid, oils, gasoline, etc. 


Flexible Conduit: Flexible metal conduit into which it is in- 
tended that conductors shall be drawn. 


Flexible Tubing: Flexible non-metallic tubing, commonly 
known as ‘‘loom”, into which it is intended that a conductor 
shall be drawn. 


Fuses: See Over-current Devices. 


Garage: A building or portion of a building in which one or 
more self-propelled vehicles carrying volatile, flammable 
liquid for fuel or power are kept for use, sale, storage, rental, 
repair, exhibition or demonstration purposes. 


Gas-tight: So constructed that gas.cannot enter the enclosing 
case. 


General-use Switch: A switch intended for use in general 
distribution and branch-circuits. It is rated in amperes and 
is capable of interrupting its rated current at rated voltage. 


Ground: A connection to earth obtained by a ground 
electrode. 


Note: For grounds for Class 2 Communication Systems 
see Section 60. 
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Ground, Communication Systems: (See Rule 6003). 


Grounded: Connected effectually with the general mass of 
the earth through a grounding system having current- 
Carrying capacity sufficient at all times, under the most 
severe conditions which are liable to arise in practice, to 
prevent any current in the grounding conductor from 
causing a harmful voltage to exist: 


(1) Between the grounded conductors and neighbouring 
exposed conducting surfaces which are in good contact 
with the earth, or 


(2) Between the grounded conductors and neighbouring 
surfaces of the earth itself, 


Grounding-conductor: A path of suitable metal specially 
arranged as a means whereby electrical equipment is 
electrically connected to a ground electrode. In the case 
of flexible cords containing a grounding-conductor the 
grounding-conductor may be uninsulated, or, if 
insulated, green. 


Grounding System: All those cables and other conductors, 
clamps, ground clips and ground plates or pipes by means 
of which the electrical installation is grounded including 
the ground electrodes to which such cable and other 
conductors, clamps and clips are attached. 


Ground-electrode: A buried metallic water-piping system, 
or metal object or device buried in, or driven into, the ground 
(so as to make intimate contact therewith) to which a 
grounding-conductor is electrically and mechanically 
connected. 


Guarded: Covered, shielded, fenced, enclosed, or otherwise 
protected by means of suitable covers, or casings, barriers, 
rails or screens, mats or platforms, to remove the likelihood 
of dangerous contact or approach by persons or objects. 


Hazardous Locations: Premises, locations, rooms or portions 
thereof: 


(1) Where highly flammable gases, flammable volatile 
liquids, mixtures (such as polishing pastes, etc.) or other 
highly flammable substances, are manufactured or 
used, or are stored in other than original containers: or 

(2) Where combustible dust or flyings are likely to be 
present in quantities sufficient to produce an explosive 
or combustible mixture; or where it is impracticable to 
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prevent such dust or flyings from collecting in or upon 
motors or other electrical equipment in such quanti- 
ties as to produce overheating through normal radiation 
being prevented, or from being deposited upon in- 
candescent lamps; or 


(3) Where easily ignitible fibres or materials producing 
combustible flyings are manufactured, handled or used 
in a free open state; or 


(4) Where easily ignitible fibres or materials producing 
combustible flyings are stored in bales or containers but 
are not manufactured or handled in a free open state. 


Hoistway: Any shaftway, hatchway, well hole, or other 
vertical opening or space in which an elevator or dumb- 
waiter is designed to operate. 


Identified: Applied to a conductor means a white or grey 
covering or separator, or a tracer in the outer braid, or other 
approved means of identification: applied to other 
electrical equipment, means that some terminal thereon 
is distinguished by being tinned, nickel-plated or otherwise 
effectively marked for identification in an approved 
manner. The identified conductor must in all cases be 
the neutral or the grounded conductor. 


Inaccessible: Covered by the structure or finish of the 
building, or sufficiently remote from access, or so placed or 
guarded, that unauthorized persons cannot, inadvertently, 
touch, interfere with or enter the equipment, room or com- 
partment to which the term is applied. 


Incombustible: Incapable of sustaining combustion in 
air, either when ignited or when subjected to, and maintained 
at, a high temperature. 


Indicating, Switch: A switch of such design, or so marked, 
that the fact as to whether it is ‘‘on”’ or “‘off”’ may be readily 
determined by inspection. 


Industrial Control Board: A panel or assembly of panels or 
structures on which are mounted any combinations of 
switching, measuring, control, and protective devices, 
buses and connections, designed with a view to successfully 
carrying and rupturing the normal starting and overload 
currents of the electrical equipment controlled. (See also 
Panelboard; Panelboard, Enclosed; and Switchboard.) 
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Industrial Establishment: A building or part of a building 
(other than office or exhibit space) where persons are em- 
ployed in manufacturing processes or in the handling of 
material, as distinguished from dwellings, offices and like 
occupancies. 


Inspection Department: An organization legally authorized 
to enforce this Code and having jurisdiction over specified 
territory. 


Inspector: Any person duly appointed by the Inspection 
Department for the purpose of enforcing this Code. 


Insulated: A term applied to conducting surfaces separated 
from adjacent surfaces either by a non-conducting substance 
or an air-space offering, permanently, so high a resistance to 
the passage of current or to disruptive discharges through or 
over the surface of the substance or space, as to obviate 
danger of shock and injurious leakage of current. When an 
object is said to be insulated, it is understood to be in- 

.Sulated to a degree suitable for the conditions for which it 
has been approved. Otherwise, it is, for the purpose of 
this Code, considered to be uninsulated. 


Insulating: A term applied to non-conducting substances cap- 
able of bringing about the condition defined as insulated. 


Isolating Switch: A switch intended for isolating either a cir- 
cuit or some equipment from its source of supply. It is not 
intended either for establishing or interrupting the flow of 
Current in any circuit. 


Knife-switch: A switch in which the moving element is in the 
form of a blade, usually hinged, which enters or embraces 
contact clips. 


Lampholder: A device constructed for the mechanical support 
of lamps and for connecting them to circuit conductors. 


Live: See Alive. 


Low-voltage Protection: The effect of a device operative on 
the reduction or failure of voltage to cause and maintain the 
interruption of power to the main circuit. 


Low-voltage Release: The effect of a device operative on the 
reduction or failure of voltage to cause the interruption of 
power to the main circuit, but not to prevent its re-establish- 
ment on the return of voltage to a safe operating value. 
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Metallic Water-piping System: 


(1) An active, underground, public water-supply system 
having metallic mains and services; or 


(2) An active, underground, private water-supply system 
having at least 100 ft. of metal pipe buried in the 
ground; or — 


(3) The metallic casing, not less than 3 in. in diameter, 
of an artesian well. 


Metal Raceway: See Raceway, Metal. 


Motor, Enclosed: A motor totally enclosed by metal but not 
necessarily dust-tight. 


Motor, General-use: A motor constructed for use under 
ordinary conditions only, and of the open, the protected 
or the enclosed type. (See also Open; Protected; and 
Motor, Enclosed,). 


Motor-circuit Switch: A switch rated in horsepower. 


Neutral: That conductor of a multi-wire system which is 
maintained at an intermediate and approximately uniform 
potential in respect to the other conductors. 


Open: A term applied to a motor or other electrical machine or 
device constructed for use under ordinary conditions only, 
and in which moving parts (if any), and windings or other 
live parts, are exposed to accidental contact. (See also 
Motor, Enclosed; Motor, General-use; and Protected). 


Note: Equipment of this type may only be used tn locations 
where the entire equipment is inaccessible to unauthorized 
persons, or where, after installation of the equipment, the parts 
referred to are not exposed to accidental contact. 


Ordinary Conditions: Such as obtain in ordinary dwellings, 
offices, factories, etc., in which, normally, electrical equip- 
ment is not unduly exposed to danger from mechanical 
injury, excessive moisture, or extreme temperatures and in 
which it is entirely free from danger from corrosive, flam- 
mable or explosive atmospheres. 


Outlet: Any fixed point on a branch-circuit from which it is 
intended that current shall be taken to supply or control | 
current-consuming equipment. 

Note: The ‘‘fixed point’ here referred to 1s to be considered 
as being on the conductors of the circuit; it does not include 


any current-carrying devices such as receptacles or lamp- 
holders. 
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Out-of-Reach: If the parts considered be more than 5 ft. 
horizontally, and/or more than 8 ft. vertically, from any 
floor, platform, etc., from which they would otherwise be 
accessible, they will be considered as being out-of-reach. 


Over-current Device: Any device capable of automatically 
opening an electric circuit both under predetermined over- 
load and short-circuit conditions, either by fusing of metal 
or by electro-mechanical means. 


Overload Device: A device affording overcurrent, but not 
necessarily short-circuit, protection, and capable of auto- 
matically opening an electric circuit either by the fusing of 
metal or by electro-mechanical means. (See also Over- 
current Devices.) 


Panelboard: An assembly of buses and connections, over- 
current devices and control apparatus with or without 
switches, or other equipment, constructed for installation 
as a complete unit in a cabinet or cutout box. (See also 
Panelboard, Enclosed; Industrial Control Board; and 
Switchboard). 


Panelboard, Enclosed: An assembly of buses and connections, 
overcurrent devices and control apparatus with or without 
switches, or other equipment, installed in a cabinet or cut- 
out box. (See also Industrial Control Board; Panel- 
board; and Switchboard.) 


Permit: Official written permission of the Inspection Depart- 
ment, on a form provided for the purpose, authorizing work 
to be commenced on any electrical installation. (See also 
Current-permit). 


Portable: A term applied to electrical equipment which is 
not specifically designed to be used in a fixed position and 
which receives current through the medium of a flexible 
cord or cable and, usually, a detachable plug. 


Potential, Extra Low: Any potential up to and including 
30 volts. 


Potential, Low: Any potential from 31 to 750 volts inclusive. 
Potential, High: Any potential above 750 volts. | 


Protected: A term applied to a motor or other electrical 
machine or device constructed for use under ordinary 
conditions only, and in which those portions of moving 
parts (if any), and of windings or other live parts, which 
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are opposite to or in line with openings in the frame or 
enclosure are protected against accidental contact. (See also 
Motor, Enclosed; Motor, General-use; and Open.) 


Note: The protection afforded shall, except as noted in 
Item (3) below, prevent the passage, through the openings, of a 
straight rod of circular cross-section and 1/2 in. in diameter, 
and may take one or other of the following forms: 


(1) Openings may themselves be of such shape and dimensions 
as to prevent the passage of the 1/2 in. rod. 


(2) Openings may be covered with wire screens, expanded 
metal, or perforated metal, having openings not exceeding 
1/2 sq. in. in area and of such shape as to prevent the passage 
of the 1/2 in. rod. 


(3) Alternatively to the foregoing, if the distance between the 
outside surface of the frame or enclosure and those portions 
of the moving or live paris opposite to an opening be more than 
4 in., the limiting diameter of the rod may be 3/4 in.; and the 
limiting area of opening specified in Item (2) may be 3/4 sq. in. 


Qualified Person: One who, as the result of training and 
experience, is familiar with electrical equipment. 


Raceway, Metal: Rigid and flexible conduit, wireways, 
and surface raceways, such as metal mouldings, also 
metal under-floor raceways. 


Raceway, Surface: A metal channel consisting of a backing 
and capping for loosely holding conductors and cables in 
surface wiring. 


Raceway, Underfloor: A channel or duct of metal or other 
suitable material, designed and approved for use under 
floors, into which it is intended that conductors shall be 
drawn. This term is not applied to metal conduit, tile 
or other like ducts. 


Readily Accessible: Able to be reached quickly and without 
climbing over, or removing, obstructions; or resorting, for 
example, to chair, box, or portable ladder. (See Accessible.) 


Receptacle:—A device constructed for permanent mounting, 
into which may be inserted a detachable cap or plug. 


Repellant: A term to which the word ‘‘moisture’’ is prefixed 
to describe the property of material (such as wax or varnish) 
from the surface of which water will tend to run off and 
through which it cannot readily penetrate. 
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Resisting: Able to resist any undesirable effect of absorption, 
moisture, heat, etc., according as the prefix used indicates, 
(e.g. absorption-resisting, heat-resisting, etc.), to a degree 
sufficient to ensure proper operation under the conditions 
liable to be encountered. 


Retarding: A term used in the expression “‘flame-retarding”, 
to indicate that the material to which the expression is 
applied neither will burn for more than a specified period 
of time nor will the flame travel or extend beyond a specified 
distance. 


Note: The use of the expression ‘‘flame-retarding” is 
practically confined to the coverings of wires and cables. 


Rigid Conduit: Approved conduit, suitable for threading 
with standard pipe-thread, into which it is intended that 
conductors shall be drawn. 


Service, Consumer’s: All that portion of the consumer’s 
installation from the service box or its equivalent, up to and 
including the point at which the Supply Authority makes 
connection. 


Service, Supply: Any one set of conductors run by a Supply 
Authority from its mains to a consumer’s service. 


Service Box: An approved assembly consisting of a metal box 
or cabinet so constructed that it may be effectually locked or 
sealed, containing either service fuses and a service switch 
or a circuit-breaker, and of such design that either the 
switch or circuit-breaker may be manually operated 
when the box is closed. 


Service or Filling Station: A building or portion of a 
building within which are installed pumps or other devices 
used for the purpose of receiving or delivering volatile 
flammable liquids to or from vehicles. 


Slow-burning: See the definition of ‘‘Retarding’’. These 
terms are practically interchangeable. 


Solder: (To), To unite two metallic surfaces by the fusion 
thereon of a metallic alloy, usually composed of lead and tin. 


Note: This definition purposely excludes those so-called 
solders which consist of a metallic powder mixed with an 
adhesive vehicle, in the use of which fusion of a metal ts not 
involved, 
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Special Permission: The written authority of the Inspection 
Department. 


Supply Authority: Any person, firm, corporation, company, 
_ commission or other organization supplying electric energy. 


Surface-raceway: See Raceway: Surface. 


Switch: A device for making, breaking, or changing connections 
in a circuit. 


Switchboard: A panel or assembly of panels on which are 
mounted any combination of switching, measuring, control, 
and protective devices, buses, and connections, designed 
with a view to successfully carrying and rupturing the 
maximum fault currents encountered when controlling 
incoming and outgoing feeders. (See also Industrial 
Control Board; Panelboard ; and Panelboard: Enclosed,). 


System: An electrical system in which all the conductors and 
apparatus are designedly capable of being readily electrically 
connected by metallic contact toa common source of potential 
difference. 


System: Communication, An electrical system used either 
for transmitting intelligence, including telephone, telegraph- 
messenger, etc., or for protective purposes such as fire- 
alarm, burglar-alarm, etc., but not including communication 
systems carried on by radio. 


Note: For Classification of Communication Circuits see 
Section 60. 


Theatre: A building, or any portion thereof, which is licensed 
to be used for public dramatic, operatic, motion picture, or 
other public performances. 


Thermal Cut-out: A device affording over-current but not 
necessarily short-circuit protection, and containing a heating 
element in addition to, and affecting, a fusible member 
which opens the circuit. 


Underfloor Raceway: See Raceway, Underfloor. 


U.S. Sheet-metal Gauge: The United States’ Standard 
Gauge for sheet metal (Iron and steel). 
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Voltage to Ground: 


(a) In grounded circuits: The voltage between any given 
live ungrounded part and any grounded part. 


(b) In ungrounded circuits: The greatest difference of 
potential existing in the circuit. 


Waterproof: So constructed or protected that moisture cannot 
enter in quantity sufficient to interfere with the effectiveness 
of the equipment so designated. 


Water-tight: So constructed that moisture cannot enter the 
enclosing case. 


Wireway: Approved steel troughing, and fittings therefor, so 
formed and constructed that insulated conductors may be 
readily drawn in and withdrawn, or laid in and removed, 
without injury either to conducter or covering. 


SPECIAL DEFINITION 


Shockproof: See “X-ray and High-frequency Installations’— 
Rule 5101 (a). 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 
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SECTION 2—GENERAL RULES 


Note: Rules 201, 207, 208 and 209 are inserted for the 
guidance of governing authoriites. 


Rule 201 


Authority for Rules and Permission for Deviation 
Therefrom 


By virtue of the authority vested in the Inspection 
Department this Code has been approved and _ the 
Inspection Department hereby orders and directs its 
observance. 


In any case where deviation from or postponement of these 
Rules and Regulations may be necessary, such deviation or 
postponement shall not be made except by special per- 
mission. 

Rule 202 


Protection 


Electrical equipment shall be so installed and guarded 
that adequate provision is made for the safety of persons and 
property and that it is itself adequately protected from 
mechanical or other injury wherever it is likely to be ex- 
posed thereto. 


Owners of factories, workshops, or of any premises where 
employees are engaged in operating or using any electrical 
equipment, shall keep the entire electrical installation in 
safe operating condition, in accordance with Section 70 
‘‘Maintenance and Operation.” 


Rule 203 
Equipment and Workmanship 


Electrical equipment used in electrical installations within 
the jurisdiction of the Inspection Department shall be 
approved and shall be of a-kind or type, and rating, 
approved for the specific purpose for which it is to be 
employed. (See also Rules 2001(b), 2002(e) and 2003(i)). 


The maker’s name, trade-mark or other recognized symbol 
of identification shall be placed on electrical equipment 
together with such other markings giving voltage, current, 
wattage and other appropriate ratings as are prescribed by 
the C.E.S.A. Each unit of electrical equipment shall 
bear evidence that it has been approved. (See definition 
of the word ‘‘Approved’’.) 
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(c) 


(d) 


(e) 


(f) 


(g) 


(a) 


(a) 


(b) 
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Any electrical equipment may be rejected at any time 
by the Inspection Department, even though approval 
has previously been given, if in the opinion of the Inspec- 
tion Department it is sub-standard to the sample on 
which approval was granted, or if all the terms of the 
Approval Agreement are not being carried out. 


In any case where, for a given purpose, no standard elec- 
trical equipment of the exact size or rating required is 
procurable, equipment of the next larger size or rating shall 
be used unless special permission is obtained to use 
equipment of a smaller size or rating. . 


In all electrical installations special attention shall be paid 
to the mechanical execution of the work. Careful and neat 
running, connecting, soldering, taping of conductors, 
and securing and attaching of equipment is required. Work 
badly arranged or poorly executed will not be approved. 


Wood shall not be used for plugging for the support of any 
electrical equipment; approved plugging devices or 
material only shall be used. 


Only non-corrosive soldering fluxes shall be used for 
soldering copper. 


Rule 204 
Overhauling Existing Installations 


This Code refers generally to work to be performed. In 
the case of old installations, and of any other installations, 
where, through hard usage, wear and tear, or through 
alterations or extensions, dangerous conditions have de- 
veloped, the Inspection Department may require such 
changes to be made as are necessary to remove these 
defects. 


Rule 205 
Interference of Other Work 


No person shall render any electrical work inaccessible, by 
lathing, boarding or other building construction, until it 
has been approved by the Inspection Department. 


No person shall cut, damage or interfere with any electrical 
equipment, or shall place or install any equipment or 
material so close to installed electrical equipment as to 
create a condition which, in the judgment of the Inspection 
Department, is dangerous. 


(c) 


(d) 


(e) 


(a) 


(b) 
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If the hollow spaces in walls, floors, and roof spaces of 
buildings, which contain electric wiring, are to be filled 
with thermal insulation, except as provided below, only 
approved non-corrosive, incombustible, non-conducting 
materials shall be used, and these shall be applied in a 
manner not likely to place any strain upon the conductors 
or raceways or on their supports. 


If such spaces be filled with combustible thermal insulation, 
wiring shall be in rigid conduit, or in flexible conduit 
with conductors in a lead sheath, or lead-sheathed 
armoured cable may be used. 


Contractors shall place in some conspicuous position on 
their work a plainly legible notice, in a form prescribed by 
the Inspection Department, incorporating in full the 
intent of the two preceding Clauses (a) and (b). 


Electrical installations shall be so made that the spread of 
fire through fire-stopped partitions, floors, hollow spaces, 
fire walls or fire partitions, vertical shafts, ventilating or 
air-conditioning ducts, is reduced to a minimum. 


Raceways shall not be installed in ducts for dust, stock or 
vapour removal. If raceways be installed in air-condition- 
ing ducts or plenum chambers, then the wiring method shall 
be rigid conduit with fittings suitable for the location. 
Raceways shall not interfere with the operation of 
automatic fire dampers in ducts. 


Rule 206 
Special Installations and Equipment 


Potentials exceeding 15,000 volts shall not be employed 
without special permission. 


Note: Such permission 1s not necessary in the case of 
apparatus for which special rules are provided in this Code 
(e.g. luminous discharge-tube installation.) 


Sections devoted to rules governing installation in special 
‘occupancies’, such as those in theatres, garages, 
elevators, cranes, hazardous locations, high potential 
installations, etc., are not intended to embody all rules 
governing this particular class of work, but cover only 
those special rules or regulations which are additional to or 
amendatory of those prescribed in other Sections covering 
similar work under ordinary conditions, 
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(a) 


(b) 


(a) 


(b) 


(c) 


(a) 


Rule 207 
Plans and Specifications 


The installation of generators, storage-battery plants, large 
switchboards, transformers, transformer vaults, etc., and 
in general, large power and lighting installations, shall not 
be commenced until complete wiring plans and specifications 
in duplicate, have been submitted to the Inspection 
Department by the owner or his agent, and approval 
obtained therefor. One copy which has been approved 
will be retained by the Inspection Department. 


In the case of all buildings such as theatres, schools, 
churches, apartment-houses, stores, industrial establish- 
ments, factories and other places in which public safety is 
involved, plans and specifications shall be submitted for 
approval. 


Note: Inthe case of private residences, and small buildings 
generally, where the possibility of menace to public safety is 
not serious, the submitting of plans is optional, unless specifi- 
cally requested by the Inspection Department. 


Rule 208 
Permits and Applications for Inspection 


Contractors about to carry out any installation work, 
alterations, repairs, or extensions, shall, before the work is 
commenced, obtain a permit, and file an application for 
inspection on forms provided by the Inspection Depart- 
ment. At the same time, the fees for both permit and in- 
spection shall be paid; the amount being in accordance with 


the schedule prescribed by the Inspection Department. | 


Contractors shall, at such time as will permit of inspection 
being made before any work or portion thereof is liable to 


be concealed, notify the Inspection Department, in | 


writing, that work is ready for inspection. 


A copy of the permit shall be posted on the site of the work 
in a conspicuous place and shall not be removed until — 


final inspection has been completed. 


Rule 269 
Current-permits 


No installation, alteration, or addition shall be connected _ 
or re-connected to any service or other source of electric — 


energy by a Supply Authority, Contractor, or other 
person, until a current-permit authorizing the supply of 
electric energy thereto has been obtained from the In- 
spection Department. 


(b) 


(b) 


e 
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Current-permits shall not be required for re-connection 
by a Supply Authority in cases where the service has 
been cut off for non-payment of bills nor in cases where 
there has been merely a change of occupant. 
Note: Any change in the installation 1s covered by ‘‘Permits 
and Applications for Inspection’’—Rule 208(a), the proper 
observance of which will safeguard the question of alterations 
made after the disconnection of a service. 
The Inspection Department, however, reserves the right to 
re-inspect any installation tf and when tt considers such action 
to be necessary. 

Rule 210 


Considerations affecting Approval 
Note: This Rule is primarily for field use. 


Electrical equipment designed for use under this Code 
shall be judged chiefly with reference to the following five 
considerations, which determine also the classification by 


types, sizes, voltages, current-capacities and specific uses. 


(1) Suitability for installation and use in conformity with 
the requirements of this Code. 


(2) Mechanical strength and durability, including, for 
parts designed to enclose and protect other equipment 
the adequacy of the protection thus provided. 


(3) Electrical insulation. 


(4) Heating effects under normal conditions of use and 
also under such abnormal conditions as are liable to 
arise in service. 


(5) Arcing effects. 


Bases for the mounting of live parts shall be composed 
of incombustible absorption-resisting insulating 
material, which may include slate, soapstone or marble, and 
the design shall be such that, considering the material 
used, the base will withstand the most severe conditions 
liable to arise in service. Holes for the supporting-screws 
shall be countersunk, or shall be so located, that there will 
be at least % in. measured over the surface, between the 
screw head or washer and the nearest live metal part. 
In all cases where the screw head or washer is located 
between parts of opposite polarity, it shall be countersunk. 
If practicable, nuts or screw heads on the underside of the 
base shall be countersunk, and sealed with an insulating 
waterproof compound. 


D2, 


(c) 


(d) 


(e) 


(f) 


(g) 
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Terminal parts, by means of which connections are made, 
shall ensure thoroughly good connection even under hard 
usage. For currents above 35 amperes, lugs into which 
the conductors may be soldered, or solderless connectors, 
shall be provided. For currents of 35 amperes or less the 
parts to which wiring connections are made shall securely 
grip the conductors. Suitable clamps or screws, with 
terminal plates having upturned lugs, or solderless con- 
nectors, may be used. 


Note: Lugs or clamps are not required when leads are 
provided as part of a device. 


The following devices, in sizes rated at 30 amperes or less, 
any terminals or leads of which are intended to be connected 
to a grounded conductor or to the neutral conductor 
of a 3-wire d.c. or single-phase a.c. circuit, shall have such 
terminals or leads identified, unless the fact that they are 
intended for connection to such a conductor is otherwise 
clearly evident. 


(1) Over-current devices (multipole), 
(2) Polarised receptacles and plugs. 
(3) Lampholders. 


In lampholders, the identified terminal shall be the 
one connected to the screw shell. 


Identification of terminals shall] be accomplished as 
follows: 


(1) By plating them with a metal substantially white in 
colour, such as nickel or zinc, or 


(2) By making them of metal substantially white in colour. 


The other terminals shall be of a colour readily distinguish- 
able from that of the identified terminals. 


Identified leads shall have a white or natural gray covering, 
the colour of the other leads being readily distinguishable 
therefrom. 


Note: See ‘‘Neutral Conductors’’—Rule 603(d). 


@) 


(b) 


(c) 


(d) 


(e) 
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SECTION 4—SERVICES 
AND SERVICE EQUIPMENT 


Rule 401 
Installation of Services 


General 


Except as provided below, one supply service only of 
the same potential and characteristics shall be run to any 
building from the same system of any one Supply 
Authority. 


(1) If a separate service be required for fire pumps or 
emergency lighting purposes. 


(2) Where, on account of buildings of large area, un- 
usually large loads are involved, the Inspection 
Department has by special permission authorized 
an additional service. 


Where multiple services are to be installed the electrical 
characteristics of each service shall be plainly indicated ina 
legible and permanent manner and the service equipments 
shall be grouped if practicable. 


Conductors run aérially from one building to another or 


to any other structure, may be ‘‘open’”’ conductors not 
less than No. 10 B. and S. Gauge or by special per- 
mission they may be in the form of a multiple-conductor 
cable approved for the purpose. 


If service conductors from a pole-line to a building be 
run underground, lead-covered cable shall be used from a 
point up the pole 20 ft. above the ground, to the building, 
and the cable shall be protected against mechanical injury. 
If rigid conduit or other form of duct be used to protect 
service conductors entering a building underground it 
shall be suitably drained towards the building. Ducts 
shall, where necessary, be sealed against the entrance of 
flammable gases. 


A supply service shall not be run to a building from an 
electric railway system using a ground return. 


Note: This is not intended to conflict with special rules 
regarding electric-railway cars, car-houses, or passenger and 
freight stations connected with the operation of electric railways. 


The supply end of each conductor of a consumer’s 
service shall extend at least 30 in. beyond the supply end 
of the consumer’s service conduit, or duct, in which it is 
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(f) 


Fo 


(a) 


(b) 


(d) 


(e) 
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run, so that connection of the supply service may be 
readily made to these conductors. 

The same minimum length of spare conductor shall be 
left as ‘‘meter loops’”’. 

The point at which a consumer’s service, whether overhead 
or underground, enters a building shall be subject to the 
approval of the Inspection Department and shall be at a 
location satisfactory to the Supply Authority. 


Rule 402 
Service Conductors and Conduit 


r ‘‘High-potential Installations'’—See Rule 5002. 


General 


Service conduit shall have an internal diameter of not less 
than 3/4 in. electrical trade size, and shall contain no other 
than service conductors and only the conductors of 
one service. The supply end of consumer’s service 
conduit shall be provided with a weatherproof service 
fitting. 

The supply end of a consumer’s service conduit fitting 
shall, subject to the approval of the Inspection Authority, 
be installed in a location satisfactory to the Supply 


Authority and shall be located not less than 18 ft. nor more 


than 30 ft. above sidewalk or ground level. In the case of 
low buildings where 18 ft. height is not obtainable the 
service head shall be as high as practicable and may by 
special permission be placed at a lower level, but in no 
case less than 9 ft. above sidewalk or ground level. 


Service-entrance cables shall be equipped with an approved 
rain-tight service head or be formed into a gooseneck the 
conductors being taped and painted. In both cases drip 
loops shall be formed on each conductor and ample 
lengths left available for splicing. 


Service conductors, if lead-sheathed, shall at their points 
of issue from the lead-sheathing, be protected from moisture 
by pot-heads or equivalent approved devices. 


Consumers’ service conductors shall conform to the 
requirements of Section 6 except that no service conductor 
shall have a current-carrying capacity less than that of 
No. 10 B. & S. Gauge copper wire. 

If an electric range is to be installed, the minimum size 
of conductors used shall be No. 6 and No. 8 B. & S. 
Gauge for 2 and 3 wire consumer’s services respectively, 
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i 


Low Potential 


(For ‘Electrical Communication Systems’’—See Rule 6004(h)). 


(f) 


(g) 


Conductors of a consumer’s service connected to an 
overhead supply service at any point ona building, above 
ground, shall be run in one or other of the following ways: 


(1) In rigid conduit. 


(2) In flexible conduit, the conductors being lead- 
sheathed. 


(3) Armoured-cable, the conductors being _lead- 
sheathed. 


(4) Cable specially approved for service entrance work, 
and used only by special permission, having a flame- 
retarding, absorption-resisting covering and— 


(i) Protection against mechanical injury; (Armoured 
Service Entrance cable, i.e. Type A.S.E. 


or 


(ii) No inherent protection against mechanical injury, 
but, when used, protected by conduit or other 
approved means where within 7 ft. of the ground, 
or where subject to mechanical disturbance. 
(service entrance cable i.e. Type S.E.—styles 
A, U, UR.) Such cable shall not be used for 
potentials exceeding 300 volts between con- 
ductors and 150 volts to ground. Cable shall 
be supported at intervals not exceeding 5 ft. 
Cables having metal armour (Type A.S.E. 
armoured cable) may be mounted in contact 
with the wall; other types (Type S.E. service 
entrance) shall, when run on combustible or 
conducting surfaces, be mounted on insulating 
supports which hold them at least 2 in. from such 
surface. 


That portion of service conductors on the supply side 
of the service-head may be run outside along walls of 
buildings and such conductors shall be run as open- 
wiring; or in rigid conduit; or in flexible conduit 
(the conductors being lead-sheathed); or lead-sheathed 
armoured-cable shall be used; or cable or conductors 
without lead-sheathing, specially designed and approved 
for service work, may be used by special permission. 
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(h) 


(a) 


SECTION 4.—RULES 402-403 


Such portion, if run as open-wiring, shall consist of single 
conductors having either a weatherproof covering or 
rubber insulation. 


The neutral conductor of a consumer’s service may by 
special permission be bare, subject to the following 
conditions: 


(1) That the supply is single-phase a.c. and of less than 150 
volts to ground. 


(2) That the neutral of the supply system is grounded 
to a metallic-water-piping-system ground irres- 
pective of any grounds made at consumer’s services. 


(3) That the bare neutral is run in the same protective 
conduit or armouring as the other conductors of 
the service. 


The current-carrying capacity of bare neutral conductors 
shall be based on Column C of Table VII and the ampere 
rating, on this basis, shall be not less than that of the 
rubber-covered conductors of the same circuit and in no 
case less than No. 10 B. & S. Gauge. (See Column A 
of Table VII). 


Rule 403 
Location of Service Equipment 


General 


Service boxes, or their equivalent, shall, subject to the 
approval of the Inspection Authority, be installed in a 
location satisfactory to the Supply Authority and shall 
be readily accessible and shall not be located in coal-bins, 
clothes-closets, bathrooms, dangerous or hazardous 
locations, except as permitted in Section 32. In general, 
they shall be placed within the building and as close as 
practicable to the point where the service conductors 
enter the building. A service box may, by special 
permission, be placed on the outside of a building, or 
in the rural districts, where, as on a farm, a group of 
buildings is to be served, the box may be placed on 
a pole, provided that it be so located or protected that it 
will neither be liable to suffer mechanical injury nor be 
harmed by the weather. In such cases no part of the 
service box shall be less than 6 ft. above the ground or 
floor directly below it, but either the box or the means of 
operating it shall be readily accessible. 


| 
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TO 


(a) 


(b) 


(c) 
(d) 


Rule 404 
Control and Protective Equipment 


General 
(See Rule 5003) 


Except as provided below, every electric service shall be 
furnished either with a service box or with other approved 
service equipment so located and installed as to constitute 
an equivalent. (See also Rule 3911(d) and 4001(b)). 


Exceptions—The service box or other approved equip- 
ment may be omitted if all the following conditions are 
complied with, 

(1) That approved circuit-breakers are used in each 
. branch-circuit and these are grouped in a readily 
accessible cabinet at the point of service entrance. 

(2) That the circuit-breakers are operable from without 

the cabinet. 


(3) That the supply is a.c. and does not exceed 150 volts 
to ground. 


(4) That the total connected load does not exceed 100 
amperes at either 150 or 300 volts. 


(5) That the meter is connected on the supply side of the 
branch-circuit breakers and that no live parts or 
wiring are exposed. 


Under the conditions provided for in these Exceptions, 
two single-pole, manually operable circuit-breakers 
may be used on 3-wire branch-circuits having one 
conductor grounded, provided that they are so con- 
nected together that, when operated manually, they will 
conform to the requirements of Rule 701(a). 


Service boxes shall conform to the requirements of Sections 
7 and 8 except that no single-pole switch or circuit- 
breaker shall be used on any 3-wire service, and means, 
such as a removable link, shall be provided within the 
service-box or with its equivalent, whereby the neutral or 
the grounded conductor may be conveniently dis- 
connected. 


Except on switchboards, service switches shall be of the 
externally-operable type. 


Except as provided below, over-current devices and 
meters shall be connected on the load side of the service- 
box or other approved service equipment. 

Exceptions. The meter may be connected on the supply 
side if all the following conditions be complied with. 
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(e) 


(f) 


(g) 


SECTION 4—RULE 404 
SS ae ere ea ee ae 


(1) That no live parts or wiring are exposed. 


(2) That the circuit is a.c. and the potential does not exceed 
300 volts between conductors. 


(3) That the rating of the service-box or other approved 
service equipment, does not exceed 100 amperes. 


If oil-switches or oil circuit-breakers be used as service 
switches, isolating switches shall be installed on the 
supply side thereof. 


In the case of metal-clad equipment the primary isolating 
device shall be considered to be the equivalent of an 
isolating-switch or isolating link. 


If a service supply one branch-circuit only and the 
service box containing a fuse or fuses is to be locked or 
sealed, over-current devices accessible to the consumer 
shall be inserted in series with the service over-current 
devices and on the load side of the meter, but they shall be 
of smaller current-carrying capacity than the service 
over-current devices. 


In any case where an installation, or portion thereof, is 
to be supplied with current from two or more different 
sources, the switching equipment controlling the various 
supplies shall be so constructed or arranged that it will be 
impossible for any one accidentally to switch on current 
from one source before that from another has been cut off. 


Service boxes shall, if required by the proper authority, 
be sealed or locked by the Supply Authority and shall 
not then be opened except by an Inspector or by an 
authorized agent of the Supply Authority. 


A low-potential two, or three-phase consumer’s service 
may be sub-divided into single-phase sub-services. 


In multiple occupancy and in single occupancy multi-rate 
service, a separate service box shall be provided for each 
sub-division of the main service. If the potential does 
not exceed 150 volts to ground and if such (sub) service 
boxes are in a common enclosure or in separate enclosures 
grouped at a readily accessible point as close as practicable 
to the point of entrance of the service conductors, no 
main service box need be provided unless such (sub) 
service boxes exceed 6 in number. Where it is not the 
practice of the Supply Authority to seal the service 
entrance equipment (including service switch and trough- 
ing enclosing bus bars) a suitable disconnect shall be 
installed on the supply side in each ungrounded line 
conductor as close as possible to the service equipment. 
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De ee 


(k) 


(1) 


(m) 


(n) 


(0) 


(a) 


If two or more switches be banked at a service entrance, 
or at a distribution centre, auxiliary gutters or some 
approved equivalent shall be employed to enclose the 
wiring between switches. If such gutters or equivalent 
be employed, the following requirements shall be met: 


(1) The gutter or equivalent shall be equipped with 
terminal blocks to which the wires feeding the indi- 
vidual switches may be connected. 


(2) If the gutter or equivalent be more than 6 ft. long, 
continuous busbars shall be provided in lieu of the 
terminal blocks. 


Note: The banking of switches is not allowed in the case 
of service entrances or distribution centres of a greater capacity 
than 600 amperes each; in the latter case oul-switches or 


circuit-breakers shall be used. (See Rule 702(0)). 


If there be more service boxes, or meters, than one, each 
such box, or meter, shall be labelled in a conspicuous, legible 
and permanent manner to indicate clearly which installation 
or portion of an installation it controls. 


In multiple occupancy buildings where individual 
metering is required each tenant’s supply shall be provided 
with separate sealable service equipment or a metering 
panel which shall be clearly identified. If there is more than 
one circuit-breaker the same shall be clearly identified 


to the satisfaction of the Inspection Department. 

If a service box embody one or more fuse receptacles access 
to which may be had without opening the door, such 
receptacles and their fuses shall be completely enclosed by a 
separate door having a substantial catch. 

Neutral conductors of branch-circuits shall be con- 
nected to those terminals on the neutral block that 
correspond to the terminals to which the line conductors of 
the same circuits are connected. 


Rule 405 
Meters 
General 


“Note: A meter is to be considered as including any current 


and potential transformers used in conjunction therewith. 


Meters shall be located as near as practicable to the service 
box and, except for meter loops (See Rule 401(e)), that 
portion of the service conductors between the meter and 
the service box shall be rendered inaccessible to un- 
authorized persons. 
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(b) 


(d) 


Where practicable, meters shall be grouped. 


Note: See “Use of Rigid and Flexible Conduit and 
Armoured-cable’’— Rule 507 (a) (8). 


Meters and metering equipment shall, subject to the 
approval of the Inspection Department, be installed in 


located in coal bins, clothes Clostes, bathrooms, stairways, 
dangerous or hazardous locations, except as provided 
for in Section 32, nor in any similarly undesirable places. 


A vertical space of not less than 15 in. and a horizontal 
space of not less than 12 in. or additional space, if required 
by the Supply Authority shall be left for installation 
of the meter, unless special permission be granted to do 
otherwise. 


In the case of commercial buildings, the following minimum 
space shall be provided for metering purposes: 12 in. wide, 
22 in. high, with a depth of 9 in, 


If mounted outdoors they shall either be of weatherproof 
construction or shall be in weatherproof enclosures. 


Note: For locations exposed to rain or motsture, see Section 
34, 


Instrument transformers used in connection with meters 
shall be installed in approved metal enclosures except when 
mounted on switchboards or in transformer vaults or 
otherwise rendered inaccessible to unauthorized persons. 


For meters not mounted on switchboards, either a suitable 
panel, fitting, or service boxes with meter back-plates, shall 
be provided on which the meter and other Service equip- 
ment shall be mounted. 


(a) 
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SECTION 5—WIRING METHODS—LOW POTENTIAL | 


Rule 501 


General 


Conductors for use under ordinary conditions shall be 
of one or other of the types specified in Table I and shall 
not be exposed to temperatures exceeding those specified 


therein. 
TABLE I 


TEMPERATURE LIMITS OF SURROUNDING AIR FOR VARIOUS 


TYPES OF INSULATED CONDUCTORS 


Maximum 
Conductors Allowable Temperature 


Designation Type Deg. C Deg. F. 
Rubber-covered R 50 122 
Varnished-cloth 5 

Insulated VC fis) 167 
Slow-burning 

Weatherproof SBW 90 194 
Slow-burning SB 90 194 
Asbestos-covered A-etc. Over 90 Over 194 


-(b) 


(c) 


(d) 
(e) 


Note: Approved rubber insulations suitable for use at 
specified maximum temperatures exceeding 50 deg. C. may 
be used for certain specified purposes for which they are 
approved. 


Conductors located in damp places shall be of the rubber- 
covered type. Conductors subjected to corrosive action 
shall be of the weatherproof (WP), varnished-cloth (VC), 
or rubber-covered (R) Type, as may be directed by the 
Inspection Department. 


Conductors, not held in place by other means permitted 
by these Rules, shall be supported on incombustible, 
absorption-resisting insulators. 


Split knobs shall not be used to support conductors larger 
than No.8 B. & S. Gauge. 


Conductors supported on solid knobs shall be securely 
tied thereto and the insulation on tie wires shall be of the 
same type as that on the conductors which they secure. 


(g) 
(h) 


(1) 


(j) 


SECTION 5.—RULE 501 


Either solid knobs or strain insulators shall be used, at the 
ends of runs, for conductors of No. 8 B. & S. Gauge or 
larger. 


Knobs and cleats shall be securely fastened with screws. 


Open wiring, if supported on the faces of joists, wall-studs, 


or other timber, or on walls in locations where it would be ~ 


exposed to mechanical injury, shall be protected by running- 
boards, guard-strips, wooden boxing or sleeves of iron pipe. 


Note: Conductors, of not less than No.8 B. & S. Gauge, 
separated not less than 6 in. may be run directly from timber 
to timber and supported at each timber only tf not subjected 
to mechanical injury. 


Open wiring shall not be run across the tops of ceiling joists 
in unfinished attics or like places. 


Conductors, or portions thereof, which are less than 7 ft. 
above the floor, shall be considered as being exposed to 
mechanical injury. 


Material for running-boards, guard-strips and boxing, 
shall be not less than 7% in. thick, and the edges of running- 
boards shall be at least 4% in. beyond the insulators on 
both sides. 


Guard-strips shall be at least as high as the insulators, and 
placed as close to the conductors as these Rules permit. 
In wooden boxing there shall be a clear space of not less 
than 1 in. between conductors and adjacent surfaces, and 
ends of boxing not abutting on the structure of the building 
shall be closed. 


If conductors are to be installed in hoistways, they shall 
be run in either rigid or flexible conduit. High-potential 
conductors shall not be installed in such hoistways. (See 
Section 31). 


Insulated conductors, if closely grouped, as in the rear of 
switchboards, shall have a substantial flame-retarding 
covering. 


If the insulation on a conductor has a flame-retarding 
coating or covering this coating or covering shall, at all 
terminals and splices, be removed sufficiently to effectually 
prevent creepage of current over it. 


Note: See ‘‘Conductors and Conduit'’—Rule 3102(1). 
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(k) 


(1) 


(m) 


(n) 


(0) 


(p) 


Conductors between generators, transformers, switch- 
boards, and other apparatus used in connection therewith, 
shall either be exposed to view and supported on incom- 
bustible, absorption-resisting insulators, or they shall 
be run in conduit, tile or other fireproof duct, or 
armoured-cable shall be used. 


If conduit or ducts are to be so located that moisture is 
liable to accumulate therein, the conductors shall be lead- 
covered. A pot-head or equivalent device shall be used 
to protect the conductors from moisture and mechanical 
injury where they issue from the lead-sheathing. 


Note: See Section 34. 


The radii of all bends in conductors shall be sufficiently 
large to ensure that no injury will be done either to the 
conductors or their insulation, covering, or sheathing. 


Note: See Rule 504 (k). 


Holes in outer walls through which conduit or duct passes 
shall be made water-tight in a permanent and effective 
manner, and the openings in such conduit or duct, if . 
underground, shall be made gas-tight if this be required by 
the Inspection Department. 


If not exposed to mechanical injury, conductors, where 
passing through walls, floors, timbers, or partitions, shall 
each be bushed with a porcelain tube which shall be con- 
tinuous throughout its length and which shall project at 
least 4% in. beyond the finished surfaces from which it issues. 
In locations where porcelain bushings would be exposed to 
mechanical injury, all the conductors of a circuit shall be 
bushed with a single sleeve of iron pipe, and each 
conductor shall be separately encased in a continuous 
length of flexible tubing extending the full distance 
between the insulators next adjacent to the ends of the 
bushing. 


If conductors approach at any point within 2 in. either of 
other electrical conductors, or of metallic piping or other 
conducting material, they shall, at such points, be protected 
by porcelain tubes, or by flexible tubing, firmly fixed in 
place. 


In damp places either porcelain tubes shall be used or 
there shall be an air-space of not less than 1 in. between 
the flexible tubing and wet or other conducting surfaces. 
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(q) 


(r) 


(s) 


(t) 


(a) 
(b) 


SECTION 5.—RULES 501-502 


If lightning-conductors be installed ona building, electric 
wiring and metal conduit shall, if practicable, be kept at 
least 8 ft. from such conductors. If this be not practicable 
they shall be bonded together. 


Joints or splices in insulated conductors, unless made 
with solderless connectors, shall be soldered, but shall 
first be made both mechanically and electrically secure. 


Joints or splices shall be covered with an insulation 
equivalent to that on the conductors joined. 


Ends of insulated conductors (e.g., those at switch and 
fixture outlets), if not in use, shall be insulated as re- 
quired for joints. 

Except for open, and knob and tube wiring, wiring con- 
nection shall be in boxes, or enclosures of incombustible 
material. 


Stranded conductors, except in flexible cords, shall be 
soldered before being fastened under the heads of terminal 
binding screws. Stranded and solid conductors of greater 
current-carrying capacity than No. 8 B. & S. Gauge 
copper shall be soldered into lugs at terminals unless 
solderless connectors be used. 


Conductors shall be so supported that no injurious strain 
will be imposed on the terminals of apparatus, devices, etc., 
nor on any joints or taps. 


Rule 502 
Open Wiring | 
Note: See Rule 501, Section 34 and Rule 6001. 


Conductors shall meet the requirements specified in 
Table I. 

Conductors shall be rigidly supported, and in normally 
dry places the separation specified in the following Table 
shall be maintained throughout. 


TABLE II 
SPACINGS FOR CONDUCTORS 
ee—e——oowaoOn0n0n0T09aS 
Minimum Distance 
Voltage Inches 


of Circuit .,|—_____—___ _——__ 
Between Conductors From Adjacent Surfaces 
0—300 2 yy 
301—750 4 1 


re 


i eet i 


(c) 
(d) 
(e) 
(f) 


(g) 


(a) 


(b) 
(c) 


SECTION 5.—RULES 502-503 35 


If circuits of different voltages be run parallel to each other 
the separation between adjacent conductors of the differ- 
ent circuits shall be at least equal to that between the 
conductors of the circuit of higher voltage. 


In damp places a separation of at least 1 in. from adjacent 
surfaces shall be maintained. 


Conductors run on flat surfaces shall be rigidly supported 
at intervals not greater than 4) ft. 


Conductors shall not be dead-ended at any fitting which 
is more than 12 in. from their last supporting insulator. 


Sub-bases shall be installed under all snap-switches and 
receptacles. 


Where there is a connection of open wiring to conductors 
in raceways, armoured-cable or non-metallic sheathed 
cable, the junction shall be made in a box, or at or in a 
fitting having separately bushed holes for each conductor. 
(See Rule 510 (c) ). 


If iron pipe sleeves be used for the mechanical protection 
of conductors, all the wires of any one circuit shall be 
run in one sleeve, and each wire shall be separately 
enclosed in flexible tubing extending in a continuous length 
the entire distance between the insulators adjacent to the 
ends of the sleeve. 


The iron sleeve shall be well secured in place and shall 
extend at least % in. beyond the finished surfaces from 
which it issues. 

Rule 503 


Knob-and-tube Work 


Note: For grounding of outlet, switch and receptacle 
boxes, see ‘‘Exposed Non-current-carrying Metal Parts’’—Rule 
904 (a)(5). 

Knob-and-tube work shall not be used for potentials 
exceeding 150 volts to ground, and/or 300 volts between 
any two conductors. 


Conductors shall be of the rubber-covered (R) Type. 


Conductors shall be separately supported on incom- 
bustible, absorption-resisting insulators. A separation 
of at least 4 in. between conductors, and at least 1 in. from 
all adjacent surfaces, shall be maintained. At distribution 
centres, meters, outlets, switches and at any other places 
where 4-in. separation cannot be maintained, each con- 
ductor shall be encased in a continuous length of flexible 
tubing extending from within the outlet box, etc., to the 
nearest supporting knob. ; 
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(d) 


(e) 


(f) 


(g) 


(a) 


(b) 


Conductors, where practicable, shall be run singly on 
separate timbers or studding and shall be rigidly supported 
at intervals not greater than 44 ft. 


If conductors pass through, or near to, cross timbers in 
spaces behind plastering, any portion of the conductor 
which is within a vertical distance of 3 in. above the upper 
surface of the cross timbers shall be protected by porcelain 
tubes. 


If in any portion of an installation it be impracticable to 
employ insulating supports, the conductors shall, if 
exposed to moisture, be run either in conduit, or lead- 


: 
: 


: 


sheathed armoured-cable. If conduit be used, the 


conductors shall be of the lead-covered rubber-covered 
type. If the conductors be not exposed to moisture they 
may be run separately in flexible tubing extending in 
continuous lengths from one support to the next, or to an 


outlet, or from one outlet to another; in this case the: 


conductors may be fished. 
Note: See ‘‘Armoured-cable Work’’—Rule 506. 


There shall be no joints or splices, in the conductors, 
within flexible tubing. Where there is a connection of 
knob-and-tube wiring to conductors in raceways, 
armoured-cable, or non-metallic sheathed cable, the 
junction shall be made in a box, or at or in a fitting having 
separately bushed holes for each conductor. (See Rule 


504 (f).) 


Rule 504 
Raceway and Armoured-cable Work 


General 


Note: Raceways include Metal Conduit — Flexible 
and Rigid; and Surface and Under-floor Raceways, 
Gutters, Wireways, and Busways. 


Raceways and the armouring and lead-sheathing of 
cables shall be electrically and mechanically continuous 
throughout. 


Raceways and fittings having conductive coatings shall be 
used, unless special permission be granted for the use of 
enamelled material. 


Raceways and the armouring of cable shall be 
mechanically and electrically secured to all cabinets and 
fittings to which they are attached and bushings shall be 
used to protect the conductors from abrasion. 
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(c) 


(d) 
(e) 
(f) 


(g) 


(h) 


(i) 
(i) 


(k) 


If electrical continuity be not secured by clean, threaded 
joints, or by the use of two locknuts or by some other 
approved equivalent form of joint, bonding jumpers shall 
be employed. 


Raceways and the armouring of cable shall be supported 
independently of all cabinets and fittings which form part 
of the raceway or armoured-cable system. 


Fins and burrs shall be removed from the ends of raceways 
to prevent injury to the conductors. 


Pull-in, junction and outlet boxes, cabinets and gutters, 
as well as all joints in wires and cables, shall be accessible. 


Conductors, where they issue from the ends of raceways, 
or from armouring, shall be protected with approved 
boxes, or fittings having separately bushed holes for each 
conductor ((See Rule 510(c)). 


Conductors shall, for ordinary conditions, be of the 
rubber-covered (R) Type. In normally dry locations the 
varnished-cloth insulated (VC) Type may also be used. 
They shall not be exposed to temperatures exceeding those 
specified in Table I. 


If conductors of larger size than No. 8 B. & S. Gauge 
be necessary, only those having a double braid or a tape 
and braid shall be used. 


All conductors of No. 6 B. & S. Gauge or larger shall be 
stranded. 


All the conductors of a circuit shall be contained in the 
same raceway (or in the same channel of a multiple- 
channel raceway) or armouring. The same raceway (or 
channel), or armouring shall not contain circuits of 
different systems, and there shall be no joints or 
splices in conductors within the raceway or channel. 


The radius of curvature of the inner edges of bends made in 
the field, in raceways of the draw-in type, and in armoured 
cable, shall be not less than 6 times the internal diameter 
of the raceways or armouring. 

For raceways of the draw-in type and for armoured-cable, 
if lead-covered cables, or conductors insulated with 
varnished cambric, be used, the radius shall be not less 
than 10 times the internal diameter of the raceway or 
armouring. 
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Cr 


(1) 


(m) 


(a) 


(b) 


(c) 


(d) 


(e) 


Elbows and bends shall be made without undue distortion 
of the raceway or armouring, and without injury to either 
its inner or outer surfaces. 


Raceways and armoured-cable, if to be laid in cinders, 
shall be protected from corrosive action by a grouting of 
concrete not less than 1 in. in thickness entirely surrounding 
the raceway or cable. 


For raceway and armoured-cable wiring installed under-. 
ground or in concrete slabs or other masonry in direct 
contact with moist earth or in other permanently moist 
locations where subject to condensation or moisture, the 
conductors shall be of the lead-covered type, or of other 
type specially approved for this purpose. 


Rule 505 
Rigid and Flexible Conduit Work. 
(See “‘Raceways and Armoured-cable Work’’—Rule 504). 


No conduit smaller than 1/2 in. internal diameter, electrical 
trade size, shall be used. 


Note: See “‘Service Conductors and Conduit’’—Rule 
402(a). 


All conduit of the draw-in type shall be installed as a com- 
plete system before drawing in the conductors. If located 
in a damp place, only threaded conduit shall be used, - 
and the joints and fittings shall be made water-tight. 


Conductors shall not be drawn in until the mechanical 
work on the building reaches a stage where damage to the 
conduit, fittings or conductors is not likely to occur. 


Note: See Section 34. 
A run of conduit between outlet and outlet, or between 


any two draw-in points, shall not include more than the 
equivalent of 4 quarter-bends. 


The size of conduit shall be such that the conductors 
can be both drawn and withdrawn without injury to the 
conductors. 


Note: See Tables IX to XIII incl., Section 6. 


Conductors in vertical conduit shall be supported at not 
more than the following intervals:— 
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TABLE III 


SUPPORTING OF CONDUCTORS IN VERTICAL RUNS OF CONDUIT 


Maximum Distance 


Conductor Sizes Feet 
No. 14 B. & S. G. to No. OB. & S. G. 100 
00 to 0000 80 
220,000 C. M. to 350,000 C. M. 60 
350,001 to 500,000 50 
500,001 to 750,000 40 
Above 750,000 C. M. 35 


(See 


(a) 


(b) 


(c) 


Note: Any suitable method of support may be used which, 
while maintaining the continuity of the conduit systems, does 
not injure either the cables or their covering. 


Rule 506 
Armoured-cable Work 


‘‘Raceway and Armoured-cable Work’'—Rule 504, and 
‘“‘Neutral Conductors’’—Rule 603 (g).) 


Armoured-cable shall be of lead-covered rubber-covered 
type if used for underground runs, and on other circuits 
if embedded in masonry, concrete or fill, in buildings in 
course of construction, and elsewhere if the location be such 
that the cable will be exposed to weather, continuous 
moisture, excessive humidity, or if exposed to oil, gasoline, 
or other materials having a deteriorating effect on rubber 
insulation. 


Approved bushings of insulating material or other 
equivalent approved means, shall be provided at all points 
where conductors issue from the armour. The connector 
or clamp by means of which the armoured-cable is 
fastened to boxes or cabinets shall be of such design that 
the insulating bushing or its equivalent will be visible for 
inspection. 


Armoured-cable shall not be fished when used in any 
building where concealed knob-and-tube wiring or con- 
cealed non-metallic sheathed cable wiring, is already 
installed, except in locations where it is evident that the 
existing wiring will suffer no damage. 
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(d) Cable run through studs, joists or similar wood members, 
shall either be so located that the outer circumference will 
be not less than 114 in. from the edges of such wood members 
or else the cable shall be effectively protected from 
mechanical injury where passing through the holes. 

(e) Armoured-cable shall be securely held in place by ap- 
proved fastenings spaced not more than 1 ft. from boxes or 
fittings and not more than 4) ft. apart unless fished. 

Rule 507 
Use of Rigid and Flexible Conduit 
and Armoured-cable 
See also Rule 501 (R). 
(a) In all classes of work specified below, only rigid conduit 


or, by special permission, flexible conduit, or 
armoured-cable, shall be employed. 


Note: This will not prohibit the use of surface race- 
ways or armoured-cable if (as, for example, in Rule 
3901 (c)), their use be specifically allowed, nor will tt 
prohibit the use of underfloor raceways. 


(1) For wiring of stationary motors of 4 H.P. and larger 
sizes, at 110 volts or more, except those in private 
residences, 


(2) Wiring in such buildings as are classed by local by- 
laws as being of fire-proof or of mill construction. 


(3) Wiring in hotels, private or public hospitals and © 
asylums, in all churches, halls or other meeting places, 
etc., in which the floor area is 1200 sq. ft. or more, 
including aisles. 

(4) Wiring in educational institutions having two or more 
floors above the ground level, and all such buildings 
of four rooms or more. 

(5) Wiringin theatres, including moving-picture theatres. 

(6) Consumer’s service conductors. 


Note: For exceptions see Rules 402(f) (4), 5002 (k) and 
6004 (nh). 


(7) Wiring from distribution centres to electric signs 
located on, or attached to, buildings. 


(8) Wiring from service boxes to meters unless equivalent 
protection be provided. 
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(a) 


(b) 


(c) 
(d) 


(e) 


(9) Surface or concealed wiring where walls or ceilings are 
metal lathed or metal covered, unless the conductors 
be kept 114 in. from the metal, except at outlets. 
Outlet boxes shall be either of insulating material 
or, if of metal, they shall be grounded. 


Note: See ‘Exposed Non-current-carrying Metal Parts’’— 
Rule 904(a) (5). 


(10) Wiring for fire-escape lights and fire-gongs. 


Rule 508 
Surface Raceway Work 


(See also ‘Raceway and Armoured-cable Work’’—Rule 
504 and ‘‘Rigid and Flexible Conduit Work’’—Rule 505). 


Surface-raceways shall not be used for circuits protected 
by over-current devices, rated, or set, at more than 
30 amperes, and shall not be used where the potential 
exceeds 150 volts to ground. The total fusing of wires 
contained in single service raceways shall not exceed 
60 amperes. 


Surface-raceways shall not be concealed and shall not 
be installed in damp places. 


Note: For exception see ‘‘Underplaster Extensions’’—Rule 509. 


Backing shall be secured in position by screws or bolts, the 
heads of which shall be flush with the metal. 


Surface raceways shall not be used for conductors 
larger than No. 8 B. & S. Gauge nor for a number of 
conductors greater than that for which the raceway is 
approved and in no case for more than ten conductors 
except as otherwise permitted in this Code. 


Note: See Sections 36 and 60. 


Surface-raceways may be extended through a dry wall 
or partition, but no joints in the raceway itself shall be 
concealed within such wall or partition unless such wall or 
partition be constructed wholly of incombustible material. 
If a wall or partition be damp, or if the raceway pass 
through a floor, a sleeve of iron pipe shall be placed over the 
raceway and shall extend clear of either side of the wall, 
partition or floor. 


If protection from mechanical injury be necessary a sleeve 
of iron pipe shall be employed. 
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(f) 


(a) 


(a) 
(b) 


(c) 


(d) 
(e) 
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Multiple-channel surface-raceways may be employe 
and may carry the conductors of different system: 
provided that each compartment contains only the con. 
ductors of one system and that the compartment allottec 
to each system maintains the same relative positior 
throughout. The systems may include communicatior 
systems. 
Rule 509 
Under-plaster Extensions 


Extensions of existing branch-circuits having con- 
ductors not larger than No. 10 B. & S. Gauge, may, in 
buildings of fire-proof construction, be laid on the face 
of the masonry or other materials of which the walls and 
ceiling are composed and buried in the plaster finish. 
Under-plaster extensions shall either be run in metal 
raceways, or armoured-cable shall be used. They shall 
comply with the rules covering the kind of material 
employed. 
Rule 510 
Non-metallic Sheathed Cable Work 
(See “Neutral Conductors’’—Rule 603). 


Note: In the following Clauses cross-references are made to 
Rules which require the use of flexible tubing. Such 
tubing is not required for non-metallic sheathed cable. 
Non-metallic sheathed cable shall not be used where the 
potential exceeds 300 volts between any two conductors. 
The cable may be multiple-conductor assemblies in all 
approved sizes and may also contain an uninsulated 
conductor to be used for grounding purposes only. 

The cable shall be run in continuous lengths from outlet 
box to outlet box (or junction boxes or panel boxes) as a 
“loop” system, all joints, splices and taps being made in 
the boxes. 

If either concealed or open wiring be connected to con- 
ductors in raceways or armoured cable the junction shall 
be made in boxes, or at or in fittings having separately 
bushed holes for each conductor. (See also Rule 514(e).) 
Bending and other handling of the cable shall be such 
that its covering is not injured. 

The cable shall be secured between outlets by means of 
straps or other approved devices spaced at intervals not 
exceeding 41¢ ft., and also within 12 in. of every box or 
fitting. Straps if of iron or. steel shall have a_ hot-dip 
galvanized finish and shall properly fit the cable. 
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a 


The cable shall not be buried in plaster, cement or similar 
finish. 


Cables in unfinished attics shall be run, supported, and 
protected, in the same manner as is required for that 
portion of the building which is to be completed; but in 
roof-spaces which will be permanently inaccessible and in 
which there are no gas or water pipes the cable will be 
considered as not exposed to mechanical injury and may 
therefore be run either through, or upon, the timbers. 


Except as provided in the preceding Clause the cable will 
generally be considered as exposed to mechanical injury 
if it be run across the open faces of ceiling joists and 
shall under these conditions be installed as required by 
Rule 501, ‘‘General.’’ In places where the possibility of 
mechanical injury is remote these requirements need not be 
observed. 


Cable run through studs, joists or similar wood members, 
shall either be so located that its outer circumference will 
be not less than 114 in. from the edges of such wood members 
or else the cable shall be effectively protected from 
mechanical injury. 


At outlet and other boxes the cable shall be rigidly fastened 
to such boxes by means of fittings which completely close 
the opening. 

Boxes and fittings used shall be of types approved for 

use with non-metallic sheathed cable. Where grounded 

metal boxes are not required outlet and switch boxes 
may be of fire-resistive moulded composition insulating 
material, with covers of the same material. 

Boxes used for flush devices shall be not less than 3 in. deep 

except that, in narrow partitions, shallow boxes may be used 

wherever not more than one joint is to be made in a box. 

The cable may be used in open-wiring work under the 

following conditions:— 

(1) If supported directly upon surfaces of woodwork, 
plaster, concrete, brick or other building finish. 

(2) If it be adequately protected wherever it is less than 
5 ft. above a floor. If run horizontally along a wall 
it shall be at least 6 in. above the floor. 

Note: See Rule 501 (h) to (q). 


In concealed wiring the cable may be fished, if it be 
impracticable to provide the supports specified in Clause (e). 


Note: See ‘‘Knob-and-tube Work” —Rule 503, 
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(a) 


(b) 
(c) 


(d) 


(e) 


(f) 
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Rule 511 
Underfloor Raceways. 
(See Raceway and Armoured-cable Work—Rule 504.) 


Underfloor raceways shall be used only in normally dry 
locations in buildings of fire-proof construction. They 
shall be embedded in the concrete or concrete fill of the_ 
floor. 


They shall not be used for conductors, the potential-_ 
difference between any two of which exceeds 300 volts, nor 
for any conductor larger than No. 8 B. & S. Gauge, 
nor for any conductor protected by an over-current 


i 


device rated or set at more than 30 amperes. | 


Note: Underfloor raceways may be placed in_ the 
concrete fill between the rough and the finished floor when there 
ts at least 1 in. of concrete placed above the raceway. 


Underfloor raceways of open-bottom type shall not be- 
used in floors of monolithic construction. 


Underfloor raceways of open-bottom type shall not be 
used in shallow-floor concrete fills unless proper cover is 
maintained and either a pad of concrete not less than 1 in. — 
thick, or approved fittings, protect the wire from contact 

with piping, structural steel or other metal. The raceway | 
shall be laid on a smooth, clean, surface and, in deep concrete - 
fills, it shall be brought to the proper level by setting it ona 
concrete pad of proper thickness and at least twice the 
width of the raceway. 


Underfloor raceways shall be so laid that a straight line — 
from the centre of one junction box to the centre of the next — 
will coincide with the centre line of the raceway. Race- 
ways shall be mechanically secured to prevent disturbance 
of this alignment during construction. 


All joints along edges of raceways and between raceways, 
couplings, and junction-boxes, and between the junction-box 
cover-plates and cover-ring, shall be filled with an approved 
waterproof cement. Raceways shall be so arranged that 
there will be no low points or traps either at the fittings 
or in the raceway run. __ Crossings shall be avoided where- 
ever possible. 


If raceways be run at other than right angles, special 
fittings shall be provided if, in the judgment of the In- 
spection Department, these be necessary. Connection 
between raceways and distribution-centre or wall outlets 
shall be by means of conduit or approved fittings. Dead- 
ends of raceways shall terminate in junction-boxes or other 
approved fittings. 


(g) 


(h) 


(i) 
(j) 


(k) 


(1) 


(m) 


(n) 


(0) 
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Inserts and outlets in raceways shall be made both 
mechanically and electrically secure. Inserts in fibre 
raceways shall be screwed into the fibre and shall not be set 
until the floor is laid unless they are made mechanically 
secure by separately grouting them in. All inserts and 
junction boxes shall be carefully levelled to the floor grade 
and sealed with water-tight plugs. 


Care shall be exercised in setting inserts and when cutting 
through the raceway wall that chips and other dirt do not 
fall into the raceway. Special tools designed to eliminate 
this objection and to prevent the tools from entering the 
raceway and injuring conductors already there, shall be 
employed. 

Metal raceways and metal fittings shall be suitably 
protected from corrosion. 


Multiple-channel underfloor raceways may be employed 
and may carry the conductors of different systems, 
provided that each compartment contain only the con- 
ductors of one system and that the compartment allotted 
to each system maintain the same relative position 
throughout. The systems may include communication 
systems. 

In open-bottom raceways, approved double-braid rubber- 
covered conductors, Type R, or armoured-cable, 
or non-metallic sheathed cable, shall be used. If it be 
impossible to install the cement pad required by Clause (c) 
above, at crossings with conduit, structural steel or other 
metal, armoured-cable shall be used for branch-circuits. 


Not more than 10 conductors shall be placed in any one 
raceway, nor shall the combined cross-sectional area of all 
conductors (including insulation) exceed forty per cent 
(40%) of the interior cross-sectional area of the raceway: if 
only armoured-cable or.non-metallic sheathed cable be 
contained this shall not apply. Conductors of interior 
wiring systems not electrically connected to each other 
within the building shall not be contained within the 
same raceway. 

Conductors shall not be drawn in until the mechanical 
work on the building reaches a stage where damage to the 
raceways, fittings or conductors is not likely to occur. 
Junction boxes shall not be used as outlet boxes, and the 
distance between adjacent boxes in the same run of raceway 


- shall not exceed 60 ft. 


Metal underfloor raceways shall have a thickness of not 
less than No. 14 U.S. Sheet-metal Gauge. 
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(a) 


(b) 


(c) 
(d) 


(a) 
(b) 


(c) 


Rule 512 
Basements, Bathrooms, etc. 


In basements, bathrooms, kitchens, etc., and in any damp 
place, exposed non-current-carrying parts of lighting 
fixtures, etc. shall be made of insulating material unless 
they be out of reach or be grounded. 


In such places drop-lights shall not be used and lamp- 
holders shall be keyless and shall be controlled by wall 
switches, unless. exposed non-current-carrying metal | 
parts be grounded. 


In the lighting of basements the lamp which lights the 
stairs shall be controlled by a switch located at the top of 
the stairs. 


Plug receptacles shall not be installed in bathrooms. 


In single-family dwellings one-plug receptacles of 1000-watt 
capacity must be installed in each kitchen. The installation 
of an electric range equipped with a convenience outlet 
will constitute compliance with this requirement. 


Rule 513 
Open Wiring on Exteriors of Buildings 
and between Buildings on the same Premises 


(See also ‘‘Service Conductors and Conduit’’ ,— 
Rules 402 (f) and (g). 


Conductors shall have either rubber insulation and/or a 
weatherproof covering. 

Conductors supported on, or in close proximity to, the 
exteriors of buildings shall be so installed and protected 
that they will not be a menace to workmen or to other 
persons, and will not, themselves, be exposed to mechanical 
injury. They shall not be less than 12 ft. from the ground 
except by special permission. 

Note: For exceptions see ‘“‘Service Conductors and 
Conduit’’—Rule 402(b). 


If conductors are to be so located that they would be 
exposed to mechanical injury from awnings, swinging signs, 
shutters or other movable objects, they shall be run in rigid 
conduit made waterproof. 


Conductors on the exteriors of buildings exposed to the 
weather shall be supported by brackets, racks, insulators, 
or other approved means, spaced at intervals not exceeding 
9 ft. Individual conductors shall be separated at least 
6 in. from each other and at least 2 in. from adjacent 
surfaces, 


(d) 
(e) 


(f) 


(g) 


(a) 
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If approved brackets etc., be not used, petticoat insulators 
shall be used, so located that they will hold individual 
conductors at least 12 in. apart, and at least 2 in. from 
adjacent surfaces. These insulators shall be spaced at 
intervals not exceeding 15 ft.; if conductors are liable to 
disturbance this interval shall be suitably decreased. 


Note: Conductors not exposed to the weather may be 
supported on glass or porcelain knobs placed at intervals not 
exceeding 414 ft. and holding the conductors at least 1 in. 
from adjacent surfaces. 
Multiple-conductor cables shall be treated as for service 
conductors. (See Clause 402 (f). 


Conductors shall be so located or guarded that they 
cannot be reached by a person standing on the fire escape, 
flat roof or any portion of a building to which normal 
access is provided. They shall be at least 6 ft. clear of the 
highest point of a flat roof. 


Conductors passing over buildings shall, if practicable, 
be supported on structures which are independent of the 
buildings, but if this be impracticable they shall be 
securely supported on suitable trestles, constructed, pre- 
ferably, of steel. 


Conductors may only be carried over buildings by special 
permission and work shall not be commenced till plans and 
specifications have been approved by the Inspection 
Department. . 


Rule 514 
Installation of Boxes, Cabinets, Outlet 
and Terminal Fittings. 


On any two wires of a branch-circuit to which any flexible 
conductor or fixture-wire of less current-carrying capacity 
than that of a No. 14 B. & S. Gauge copper wire is con- 
nected, or is liable to be connected, the number of outlets 
shall not exceed 12. 


Where fixed multi-outlet assemblies are employed, each five 
feet or fraction thereof of each separate and continuous 
length shall be considered as one outlet; except in locations 
where a number of appliances are likely to’be used simul- 
taneously, when each one foot or fraction thereof shall be 
considered as an outlet. 
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(b) 


(c) 


(d) 


(e) 


In telephone and telegraph equipment rooms the number of 
lighting fixtures associated with and mounted on equipment 
frames and/or the number of outlets mounted on equip- 
ment frames per circuit, need not be limited, provided 
that each branch-circuit is equipped with a circuit- 
breaker of not more than 15-ampere rating. 


The number of mogul lampholders connected to any two 
wires of a branch-circuit shall not exceed 8. 


Conductors of not less than No. 14 B. & S. Gauge shall 
be provided on circuits to which mogul lampholders and 
fixtures using these devices are connected. 


Note: Taps from the circuit wires to any fixture equipped only 
with mogul lampholders need not be of larger current- 
carrying capacity than is required for the conductors 
in the fixture. 


At each outlet, switch, or junction point of conduit, 
surface-raceway, armoured-cable, or non-metallic 
sheathed cable, and at each outlet and switch point 
of concealed knob-and-tube work, an approved box or its 
equivalent shall be installed. The box shall be provided 
with a cover, unless a fixture canopy be installed. Shallow 
boxes and plates may be used only by special permission. 
At least 6 in. of free conductor shall be left at each outlet 
for the making of joints or the connection of fixtures 
except where conductors are intended to loop through 


lampholders, receptacles, and similar devices, without — 


joints. 


An outlet or terminal fitting may be used instead of the box 
required by Clause (d) of this Rule at ends of conduit, 
armoured-cable, surface-raceway, and non-metallic 
sheathed cable, from which conductors are run without 
splice, tap or joint within the fitting, to appliances or to 
knob-and-tube wiring. The fitting shall provide a separate- 
ly-bushed hole for each conductor; it need not be acces- 
sible if in concealed knob-and-tube work. Such fittings 
shall not be used at outlets for fixtures. An insulating 
bushing may be used instead of a box at ends of conduit 
where conductors leave the conduit behind a switch- 
board, or where more than 8 conductors leave the conduit 
at control apparatus, or in similar locations, in which case the 
conductors shall be bunched, taped, and painted with 
insulating paint. 


SECTION 5.—RULE 514 49 


— —————————————————————————————eEeEeEeEeEeESSeSeSeSSSSSeeSFSs‘—éFé 


(f) 


- (g) 


(h) 


(i) 


(k) 


(I) 


In new work, metal supports shall be used for boxes and 
fittings which are not secured to a stud, joist or similar fixed 
structural unit except that a wooden board at least 7/8 in. 
in thickness may be used for support if rigidly secured to 
such structural units. Lath, of wood, metal, or composition, 
shall not be accepted as a structural unit. 


Boxes, cabinets and fittings shall be securely fastened in 
place. Boxes and fittings of less than 100 cu. in. attached 
to firmly-secured, exposed raceway by threading or other 
connection approved for the purpose shall be considered to 
be satisfactorily fastened. 


If combination gas and electric outlets be employed, 
outlet boxes shall be securely bonded to the gas pipes. 
A fixture-stud or other suitable means of support shall be 
pelea at every fixture outlet at the time of its instal- 
ation. , 


Note: See ‘Installation of Fixtures and Pendant Lamps’’— 
Rule 2010 (f). 


Junction-boxes shall be so installed that wiring contained in 
them will be accessible without removing any part of the 
building structure. 


Boxes, cabinets and fittings, in walls or ceilings shall be so 
installed that the front edges will not be set in from the 
finished surface more than 14 in. On wooden or other 
combustible walls or ceilings, the front edges shall be flush 
with the finished surface, or shall project therefrom. A 
plaster surface which is broken or incomplete shall be 
repaired, so that there will be no gaps or open spaces at the 
front edges. Outlet boxes newly installed as additions to 
existing work may be mounted directly upon existing 
plaster surfaces if securely fastened in place. 


Note: The requirements of the first three sentences do not 
apply to walls or ceilings composed of concrete, tile or other 
incombustible material. 


In damp places, boxes, cabinets, and fittings shall be so 
placed or constructed as to prevent moisture from entering 
and accumulating within the devices. 


Either couplings or bushings shall be provided at openings 
in boxes, cabinets, and fittings, for clamping or otherwise 
securing to them conduit, raceways, armoured-cable, 
non-metallic sheathed cable or flexible tubing. These 
couplings and bushings may be either units in themselves or 
form part of boxes etc., but in any case they shall adequately 
close the openings, including those for conductors run as 
open-wiring. 
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(m) 


(n) 


(o) 


(p) 


In dry places if knob-and-tube work be used, approved 
flexible tubing may be employed as an insulating bushing 
if it extend from the last insulating support and be firmly 
secured in place. 

Unused openings in boxes, cabinets, and fittings shall be 
effectively closed by metal plugs or plates affording protec- 
tion substantially equivalent to that of the wall of the 
box, etc. 

In making a surface extension from an existing outlet of. 
concealed wiring a box, or extension-ring shall be mounted 
over the original box and electrically and mechanically 
secured to it. The extension shall then be connected to 
this box in the manner prescribed for the method of wiring 
employed in making the extension. 


Conductors of different systems shall not occupy the 
same box, cabinet, or auxiliary gutter unless a barrier of 
sheet steel not less than No. 16 U.S. Sheet-metal Gauge 
or its equivalent of suitable insulating material, be used 
to divide this space in order to separate the conductors 
of different systems. Such barrier shall be rigidly 
fastened to the box or cabinet unless an approved device 
assuring positive separation of the conductors be used. 

Special permission to vary from the foregoing shall be. 

obtained in the following cases. ; 

(1) A double-throw switch as used in some emergency 
lighting systems. 

(2) The supply and control conductors of remotely 
controlled devices unless insulated for the same. 
voltage. 

The number of conductors running through or terminating 

in an outlet or junction box, shall be limited according to the 

free space within the box and the sizes of the conductors, 

as indicated in Tables IV and V. 


TABLE IV 
SPACE FOR CONDUCTORS IN BOXES 


Size of Conductor Free Space Within Box 
B. & S. Gauge No. for Each Conductor 
Cubic Inches 
14 2.0 
12 222d 
10 ps. 
8 3.0 


—_ | 
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Note: For the patterns of boxes in common use and if no 
juttings such as fixture studs or hickeys be located within the 
box the foregoing will generally accommodate the numbers 
of conductors given in the following Table. 


TABLE V 
NUMBER OF CONDUCTORS IN BOXES 


(q) 


(a) 


Maximum No. of Conductors 


Box Dimensions B. & S. Gauge No. 
14 12 10 8 
1144 x 34 (Octagonal 4 4 2 — 
144x4 © or Round) 10 8 6 4 
144x4 Square 12 10 8 6 
114 x 4% Square 16 12 10 8 
21% x 416 Square 20 16 12 10 


Note: The above limitations are not intended to be applied to 
terminal housings supplied with motors nor to types of boxes 
or fittings without knockouts and having hubs or recessed ports 
for terminal bushings and locknuts. 


Lighting branch-circuit panelboards shall not contain 
the conductors of more than 40 circuits if one over- 
current device per circuit be used or more than 20 circuits 
if two over-current devices per circuit be used. 


Cabinets and cutout boxes housing such panelboards shall 

not contain more than one panelboard unless they com- 

ply with one of the following conditions. 

(1) The cabinet is divided between panelboards by an 
unpierced barrier of incombustible material. 


(2) The panelboards are located side by side or in a 
horizontal row. 
Rule 515 


Auxiliary Gutters 


Auxiliary gutters, used to supplement wiring spaces at 
meter centres, distribution centres, switchboards, and 
similar points of interior wiring systems, may enclose 
conductors and cables or bus-bars, but shall not be used 
to enclose switches, over-current devices or other appli- 
ances or apparatus. An auxiliary gutter shall not extend 
a greater distance than 20 ft. beyond the equipment which it 
supplements; an approved wireway or busway may be 
used instead. 
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(b) 
(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


(i) 


(a) 


Auxiliary gutters shall be supported throughout their 
entire lengths at intervals not exceeding 5 ft. 


Splices or taps, made and insulated by approved methods, 


shall be permitted within gutters if they are accessible by © 


means of removable covers or doors. 


The sum of the cross-sectional areas of all conductors — 


(including insulation) and including splices and taps, at 
any cross-section of a gutter, shall not exceed twenty 
per cent (20%) of the cross-sectional area of the gutter at 
that point, and no single compartment of a gutter shall 
contain more than 30 conductors at any cross-section. 


Bus-bars shall be securely and rigidly supported so that the 
minimum clearance between bare current-carrying metal 
parts of opposite polarities mounted on the same surface 
shall not be less than 2 in.; if the parts be held free in air 
the clearance shall be not less than 1 in. A minimum spacing 
of 1 in. shall be secured between bare current-carrying 


metal parts and any other metal surface. Adequate © 


provision shall be made for expansion and contraction 
of bus-bars. 


Taps from bus-bars shall leave the gutter opposite their 


terminal connections and conductors shall not be brought ~ 


into contact with uninsulated current-carrying parts of 
opposite polarity. 


Bare copper busbars in auxiliary gutters shall not be 
permitted to carry, continuously, currents greater than 1,000 
amperes per sq. in. of cross-section of the busbars. 


Tap connections from cables or buses shall be permitted 
without over-current protection if the conditions outlined 
in Rule 803(a) exist. 


Tap connections shall be suitably marked at the gutter to 
indicate the circuit or equipment connected. 


Rule 516 
Wireways and Busways 


Approved types of wireways and busways and fittings 
shall be permitted if installed in exposed dry locations in 
industrial premises for circuits of not more than 750 volts. 
They shall not be placed either in hazardous locations or 
in hoistways nor where they will be subject to severe 
mechanical injury. Busways shall also be permitted as 
risers and feeders in office buildings of fire-proof 
construction, 


a 
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(b) 


(c) 


(d) 


(e) 


Runs of wireways shall be continuous throughout their 
entire lengths and shall be installed as complete systems 
without conductors. Conductors shall not be laid in 
until all the mechanical work on the building reaches a 
stage where damage to wireways, busways or conductors 
is not likely to occur. Wireways and busways shall be 
permitted to extend transversely through dry walls or 
partitions if they pass through in unbroken lengths. Wire- 
ways and busways shall be securely supported at least 
at every 5 ft. and dead-ends shall be closed by approved 
fittings. 

Conductors used in wireways shall, for ordinary con- 
ditions, be of the rubber-covered (R) Type. In normally 
dry locations the varnished-cloth insulated (VC) Type 
may also be used. Conductors shall not be exposed to 
temperatures exceeding those specified in Table I. 

On feeders or on branch-circuits either splices or taps, 
if made and insulated by approved methods, shall be 
permitted within wireways provided that— 


(1) Such splices or taps are accessible by means of hinged 
covers or at pull boxes. 


(2) Such splices or taps on motor-circuits having 
conductors larger than No. 6 B. & S. Gauge are 
made by special permission. 

Wireways shall not contain more than 30 conductors, 

unless special permission be obtained for the use of a 

larger number, or unless all conductors in excess of 30 


be for signalling circuits or be control conductors between 


a motor and its starter and be used only for starting. 


In any case the following provisions shall be met: 
(1) No conductor larger than 500,000 C.M. shall be used. 


(2) The sum of the cross-sectional areas of all contained 
conductors (including insulation) shall not exceed 
twenty per cent (20%) of the interior cross-sectional 
area of the wireway, except that in the case of control 
conductors between a motor and its starter the 
limitation may be raised to forty per cent (40%). 

(3) The temperature to which rubber-covered conductors 
in a wireway are exposed shall not exceed 50 deg. C. 
(122 deg. F.). 

Rigid or flexible conduit, surface raceways or armour- 

ed-cable shall be used in extensions from wireways or 

busways, and shall be connected to the wireway or busway 
in a manner that is approved for the material employed, as 
specified elsewhere in this Section. 
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(f) 


(g) 
(h) 


(i) 


(j) 


(a) 


(a) 


Conductors of different systems shall not occupy the 
same wireway or busway unless separated from each 
other by barriers. 


If alternating current be employed all conductors of a 
circuit shall be placed within the same wireway or busway. 


Wireways and busways shall be so marked that the 
manufacturer’s name, trademark, or other recognized 
symbol of identification can be determined after the 
installation is completed. 


Plug-in connectors or other devices for tapping off branch- 
circuits from busways shall be of approved types con- 
taining the necessary over-current devices required for the 
branch-circuits. 


If either expansion joints or telescoping sections be used in 
wireways and busways bonding jumpers shall be provided. 


Rule 517 
Bare Bus-bars and Risers 


Conductors serving as main risers or as feeders in build- 
ings of fire-proof construction, and having no insulating 
covering shall be permitted, provided that special per- 
mission has been secured for each such installation and 
that the following requirements are met— 


(1) The potential either between any two conductors of 
the circuit, or between any conductor and ground, 
shall not be more than 750 volts. 


(2) The conductors shall be placed in a chase, channel or 
shaft which shall be so located or guarded that the 
conductors are not accessible to other than qual- 
ified persons. 

(3) The premises shall not constitute a hazardous 
location. 

(4) If floors be pierced suitable cut-offs against vertical 
travel of fire shall be provided. 

(5) The mechanical and electrical features of the instal- 
lation, including conductor supports, shall evince 
appropriate engineering consideration of the various 
operating and maintenance conditions likely to occur. 


Rule 518 


Auto-transformers and Circuits derived therefrom 


Transformers in which part of the turns are common to 
both primary and secondary a.c. circuits, ordinarily known 


(a) 
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as auto-transformers, may be connected to an interior 
wiring system only under one of the following circumstances. 
This Clause shall not apply where the auto-transformer 
supplies a wiring system or circuits wholly for motor uses. 


(1) If the system supplied contain an _ identified 
grounded conductor which is solidly connected to a 
similar identified grounded conductor of the 
system supplying the auto-transformer. 

(2) If the auto-transformer be used for starting or control- 
ling an induction motor. 

Note: The transformer may be included in a starter 
case or installed as a separate unit. 

(3) If the auto-transformer supply a circuit wholly within 
apparatus which also contains the auto-transformer. 

(4) If the auto-transformer be used for fixed voltage 
adjustment on an existing power circuit having no 
identified grounded conductor. 


Rule 519 
Insulation Resistance 


All wiring shall be so installed that, when completed, the 
system will be free from short-circuits and grounds. 


Note: In order that a reasonable factor of safety may be 
provided the following Table of insulation resistance 1s 
suggested as a guide where the insulation 1s subjected to test. 


TABLE VI 

MINIMUM INSULATION RESISTANCES FOR INSTALLATIONS 
Insulation 
Installation Resistance 

Ohms 
For Circuits of No. 14 or No. 12 wire 1,000,000 
For Circuits of No. 10 or larger* 

25 to 50 amperes, inclusive 250,000 
51 to 100 2 100,000 
101 to 200 s "3 50,000 
201 to 400 # e 25,000 
401 to 800 zs "3 12,000 
Over 800 ¢ & 5,000 


* Note: Use in conjunction with Table VII. 
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(b) 


(c) 


(d) 


The values of insulation resistance given in Table VI shall 
be determined with all switchboards, panelboards, 
fuseholders, switches, and overcurrent devices in place. 


If lampholders, receptacles, fixtures, or appliances are 
also connected, the minimum insulation resistance per- 
mitted for branch-circuits supplying them shall be one 
half the values specified in Table VI. 


If climatic conditions be such that the wiring or equipment 
is exposed to excessive humidity it may be necessary to 
modify the foregoing provisions. 


(a) 


(b) 


SECTION 6.—RULE 601 57 


SECTION 6—CONDUCTORS 


Rule 601 
Sizes of Conductors and Conduit 


Conductors shall, except for flexible cord and extra-low- 
potential control-circuit wire and cable, have a current- 
carrying capacity of not less than that of No. 14 B. & S. 
Gauge copper wire. 


Extra-low-potential control-circuit wire and cable shall 
have a current-carrying capacity not less than the following: 


(1) When used in communication systems: No. 18 B. & S. 
Gauge. 


(2) When used on control and signalling systems: No. 16 
B. & S. Gauge. 


Note: There are special exceptions to this requirement under 
“‘Elevators’’—Rule 3102(h). 


The following Table shall be used in selecting conductors 
of copper. For aluminium the current-carrying capacity 
shall be taken as eighty-four per cent (84%) of the values 
given in the Table. 
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TABLE VII 


MAXIMUM ALLOWABLE CURRENT-CARRYING CAPACITIES 
OF CONDUCTORS 


98 Per Cent. Conductivity 


A B 
Area in Rubber Varnished Other Ap- 
B. & S. Circular Insulation. Cambric In- | proved Insula- 
Gauge Mills sulation. tion or Bare. 
Amperes Amperes Amperes 
18 1,624 3 _ 6 
16 2,583 6 _ 10 
14 4,107 15 18 20 
12 6,530 20 25 30 
10 10,380 25 30 35 
8 16,510 35 40 50 
6 26,250 50 60 70 
5 33,100 55 65 80 
4 41,740 70 85 90 
3 52,630 80 95 100 | 
2 66,370 90 110 125 
1 83,690 100 120 150 . 
0 105,500 125 150 200 
00 133,100 150 180 225 
000 167,800 175 210 pais. 
0000 211,600 225 270 325 
250,000 250 300 350 
300,000 PALSY 330 400 
350,000 300 360 450 
400,000 325 390 500 
500,000 400 480 600 
600,000 450 540 680 
700,000 500 600 760 
750,000 §25 630 800 
800,000 550 660 840 
900,000 600 720 920 
1,000,000 650 780 1,000 
1,100,000 690 830 1,080 
1,200,000 730 880 1,150 
1,300,000 770 920 1,220 
1,400,000 810 970 1,290 
1,500,000 850 1,020 1,360 
1,600,000 890 1,070 1,430 
1,700,000 930 1,120 1,490 
1,800,000 970 1,160 1,550 
1,900,000 1,010 1,210 1,610 
2,000,000 1,050 1,260 1,670 


Notes 1. The above current values are maxima for single-cable 
circuit runs. 
2. The maximum allowable current-carrying capacities 
of flexible cords are as follows: 
Rubber-covered Cord No. 18—5 amps. 


“ No. 16—7 amps. 
Heater Cord 


Types AFS, AFSJ, HC, HPD and HSJ 
No. 18—10 ambs. 
No. 16—15 amps. 
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(c) 


SECTION 6.—RULE 601 


One conduit shall not contain more conductors of a given 
size than are specified in Table IX for rubber-covered 
covered conductors and Table XII for lead-covered 
conductors. 


Note: See ‘‘Rigid and Flexible Conduit Work” and 
‘“‘Theatre Installations’. 


Tables IX, XI and XII apply only to complete conduit 
systems and not to short sections of conduit used for the 
protection of portions of open wiring which would otherwise 
be exposed to mechanical injury. 


on eee 
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TABLE IX 
NUMBER OF RUBBER COVERED CONDUCTORS OF ONE SIZE ONLY 
IN CONDUIT 
One to Nine Conductors Rubber-Covered—0-600 V. 
Rubber Insulation with Double Braid or Tape and Braid 
except in Sizes No. 14 to No. 8 B. & S. Gauge inclusive. 


Number of Conductors in One Conduit 


Size of - 
Conductor 1 2 3 4 5 6 tf 8 9 
No. 18 %/ %’™| ’| &’| &| *&| BY B 34 
16 % % % % 4% eo 34 34 34 
14 % % % % 34 34 Yards 1 
12 | 3g] te] % | Bld jr ji [1% 
10 % 34 34 % | 1 1 144.) .134.)-14 
8 % 3% | 1 1 14%]|1%|)1%4%])1%)|1% 
6 %}|1 *1144 |) 144 1]1%) 1% | 2 2 2 
5 3% | 144 | 14} 144) 1% | 2 7. 2 2 
4 % | 144 |*144 | 1%) 2 2 2 2 2% 
3 3% | 144) 1%) 1%) 2 2 2 24% | 2% 
2 3% | 114 |*1% 1 1% | 2 2 2%) 2% | 2% 
1 %11%)1%) 2 =2 2% | 2% | 3 3 
0 1 144 | 2 2 2% | 2%) 3 3 3 
00 1 2 2 2% | 2% | 3 3 3 3% 
000 1 2 2 2% | 3 3 3 3% | 3% 
0000 114 |) 2 2% | 2% | 3 3 3% | 3414 
200,000 C.M 144 | 2 2% | 2% | 3 3 3% | 3% | 4 
225,000 14%| 2%) 2% | 3 3 3% 
250,000 14 | 2%)2% 1 3 3 3% 
300,000 14 | 2%} 3 3 3%.| 3% 
350,000 14% | 2%) 3 3% | 3%) 4 
400,000 144 | 3 3 34%) 4 4 
450,000 14%} 3 3 34%) 4 4% 
500,000 1% | 3 3 3% | 4 4% 
550,000 1% | 3 34% | 4 44% 15 
600,000 2 3 3% | 4 446 | 5 
650,000 2 3% 13% | 4 
700,000 2. 3% | 3%) 4% 
750,000 2 3%|13%)14% 
800,000 2 3% | 4 4% 
850,000 2 34%|4 4% 
900,000 va 34% | 4 4% 
950,000 iz 4 4 5 
1,000,000 2 4 4 5 
1,100,000 2% | 4 44 | 6 
1,200,000 2% | 4% | 4% | 6 
1,250,000 2% | 4% | 4% | 6 
1,300,000 2% | 4%)|5 6 
1,400,000 2% |4%15 6 
1,500,000 2% | 4% | 5 6 
1,600,000 2%15 5 6 
1,700,000 3 5 5 6 
1,750,000 3 5 5 6 
1,800,000 3 5 6 6 
1,900,000 3 5 6 
2,000,000 3 5 6 


Notes: (1). *Where a run of conduit does not exceed 50 ft. in length and 
does not contain more than the equivalent of two quarter-bends from end to 
end: three No. 6 stranded conductors may be installed in 1-in. conduit. 
For services only, two No. 6, Type R, and one No. 6, bare, conductors 
or two No. 4 Type R and one No. 4, bare, conductors may be installed 
in I-inch conduit; and two No. 2, Type R, and one No. 2, bare, 
conductors in 1\%4-inch conduit. A smaller bare conductor may be 
used in each of the above combinations if of suitable current-carrying 
capacity. See Table VII. 
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(2) More than 9 conductors may be permitted in a single con- 
duit for conductors between motors and controllers, stage pockets and 
border circuits, sign flashers, elevator control conductors and signal 
circuits but the maximum number of conductors shall not exceed those 
specified in Table X: 


TABLE X 
NUMBER OF CONDUCTORS (MORE THAN NINE) IN CONDUIT 


Maximum Number of Conductors in Conduit 


Size of mcr —c“_|yc“—e—_iy cr 
Conductor 34 1 1% 1% 24 2% 3 

in in. in. in. in. n. n. 

18 13 Pape 38 53 87 124 191 

16 11 19 33 45 74 106 163 

14 ft 19 26 43 61 95 

12 15 21 34 50 77 

10 12 16 27 38 60 

8 13 22 31 49 
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TABLE XI 


CROSS-SECTIONAL AREAS OF CONDUIT AND OF RUBBER- 
COVERED CONDUCTORS 


Nos. 14 to 8—Solid. No. 6 and over—Stranded. 


Conductor Conduit 
Size 
B. & S. Approx. Area Trade Internal 
Gauge over Braid Size Dia- Area 
or meter 
Circ. Mils Sq. In. Inches Inches Sq. In. 
14 0.031 ¥% 0.622 0.30 
12 0.038 3% 0.824 0.53 
10 0.045 1 1.049 0.86 
8 0.071 14% 1.380 1.50 
6 0.13 1% 1.610 2.04 
4 0.16 2 2.067 3.36 
2 0.21 2% 2.469 4.79 
1 0.27 3 3.068 7.38 
0 0.31 3% 3.548 9.90 
00 0.35 4 4.026 12372 
000 0.4f 46 4.506 15.95 
0000 0.48 5 5.047 20.00 
250,000 0.58 6 6.065 28.89 
300,000 0.67 ~ 
350,000 0.75 
400,000 0.83 
450,000 0.91 
500,000 0.99 
550,000 1.08 
600,000 1.16 
650,000 1.23 
700,000 1.30 
750,000 1.38 
800,000 1.45 
850,000 i eV 
900,000 1.60 
950,000 1.68 
1,000,000 1.75 
1,250,000 IA IAI. 
1,500,000 252 
1,750,000 2.85 
2,000,000 3.14 
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TABLE XII 


NUMBER OF LEAD-COVERED CONDUCTORS IN CONDUIT 
Lead-covered Wires and Cables 0-600 Volts 


Size of Conduit to Contain Not More than 4 Cables 


Single Conductor 2-Conductor 3-Conductor 
Cable Cable Cable 
Size of oe 
Conductor Cables in One Cables in One Cables in One 
Conduit Conduit Conduit | 
1 2 3 4 1 2 3 4 1 2 3 4 
14 | 384) 384) 1 | 1 1 114|| 34| 114] 144) 1% 
12 | %%| 34] 1 84| 1 14/ 144]}| 1 1144| 1%} 2 
10 %| %%| 1 1 34| 1144) 144] 114|/ 1 14%} 2 2 
8 | 1 144) 1%] 1 144} 14%} 2 1 2 Zz 2% 
6 34] 114) 1%} 144 )| 114] 134] 2 21%)|| 144| 2%) 3 3 
4 34] 1144] 144} 144)]| 114] 2 24%| 2%] 1%) 3 3 3% 
3 84] 114] 114] 2 1iz4|(2 | 2en3 14/3 |3 | 3% 
2 1 144} 1%} 2 144| 2 2%! 3 144| 3 3%) 4 
1 1 144} 2 2 144] 24%! 3 3%|| 2 314) 4 4% 
0 af 2 2 21%4|| 2 24%) 3 34%|| 2 4 444| 5 
00 1 2 2 24%|| 2 3 314| 4 244| 4 444/ 5 
000 14 2 244) 2%)| 2 3 34%] 4 2%| 4%} 44%! 6 
0000 1144] 244] 2%) 3 2%] 3 3%| 444]! 3 5 6 6 
250,000 144| 2%] 3 5 as Bens | Pee Ae 3 6 6 +. 
300,000 144} 3 3 S26 ie 344) 6 6 
350,000 1%| 3 3 3% 344] 6 6 
400,000 144] 3 3 3% 34%! 6 6 
450,000 14%] 3 3 4 4 6 6 
500,000 144] 3 344| 4 4 6 ae 
600,000 Zz 31%) 4 46 
700,000 2 4 4 5 
750,000 2) 4 4 5 
800,000 2 4 414] 5 
900,000 21%) 4 444] 5 
1,000,000 2%4| 414) 414| 6 
1,250,000 3 5 5 6 
1,500,000 3 5 6 6 
1,750,000 3 6 6 x 
2,000,000 3%4| 6 6 


(d) 


Note 1: The above sizes apply to straight runs or with nominal offsets 
equivalent to not more than two quarter-bends. 


Note 2: It is recommended that bends have a minimum radius of curvature 
at the inner edge of the bend of not less than 10 times the internal diameter 
of the conduit. 


For groups or combinations of conductors not included in 
Tables IX and X, the sum of the cross-sectional areas of 
the conductors (including insulation) installed in conduit 
shall not be more than the percentage of the interior cross- 
sectional area of the conduit specified in Table XIII. 
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TABLE XIII 
{| 
| (PER CENT) AREA OF CONDUIT OCCUPIED BY CONDUCTORS 


————E EE ——————————————————— 


Number of Conductors 


rr | ES TS 


1 2 3 4& Over 4 
5umof Cross-sectional areas of 
‘Conductors (not leadcovered) 
naximum (per cent) 53 31 43 40 40 
| 
Rule 602 


Flexible Cords 
(See ‘Neutral Conductors’’ Rule 603 (d)). 


(a) Flexible cord shall have a current-carrying capacity not 
| less than that of No. 18 B. & S. Gauge copper wire except 
as noted in footnote to Table XIV. 


(b) Flexible cord shall be protected by an insulating bushing, 
| or in some other suitable manner, where it enters a lamp- 
holder or other device. 


(c) Flexible cord shall not be used for the suspension of any 
| device weighing more than 214 Ibs. Flexible cord shall be 
used only for pendants, fixtures, portable lamps or other 
portable devices. 


(d) If flexible cord be used in conjunction with pull-off 
| connectors such devices shall be so arranged that there will 
be no live parts exposed when the two halves of the 
connector are separated. 


) Flexible cords for pendants and portable devices, and for 
| elevator lighting and control, shall conform to Table XIV. 


(f) Flexible cord used in show windows or show cases shall, 
| except for chain fixtures, be provided with approved metal 
armour. The use of approved portable cord to supply 
current to portable lamps and other devices for exhibition 
purposes shall be permitted, provided that the supply be 
taken only from permanent wall or floor receptacles. 


(g) Flexible cords shall be as listed in Table XIV: 
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Rule 603 
Neutral Conductors 


The neutral conductor shall have sufficient current- 
carrying capacity to carry the maximum unbalanced load. 
The maximum unbalanced load shall be the computed load 
as determined by Rule 604, less all loads tapped from the 
ungrounded conductors and not connected to the 
neutral; except that the load thus obtained shall be 
multiplied by one hundred and forty per cent (140%) for 
5-wire two-phase systems. A demand factor of seventy 
per cent (70%) may be applied to that portion of the 
computed load current in excess of 200 amperes. 


Note: A common neutral conductor may be employed: 
(a) For two or three sets of 3-wire feeders. 
(b) For two sets of 4-wire or 5-wire feeders. 


The neutral conductor shall be run direct from the 
service box to all centres of distribution and all branch 
connections to this conductor shall be made at such 
centres. 


Bare, neutral conductors, except as permitted for 
services, shall be mounted on insulators: e.g. when run 
in busways. 


Note: This does not apply to the supply service or wiring 
within transformer vaults or approved enclosures. 


The neutral conductor, if any, and that conductor 
only, and the grounded conductor on 2-wire circuits, 
shall, in conductors up to and including No. 4 B. & S. 
Gauge, if insulated be identified. Flexible cord, 
if it be permanently attached at the supply end, as for 
example, in the case of pendant lights, shall also have one 
conductor identified. The coverings of the other 
conductor or conductors shall be finished to show a 
continuous colouring contrasting with that of the identified 
conductor. 


If one of the circuit conductors is to be grounded, the 
ground connection shall be made to the identified con- 
ductor referred to in Clause (d). 


For conductors larger than No. 4 B. & S. Gauge and for 
those having other than rubber insulation, identification 
shall either be continuous, as for No. 4 and smaller sizes, 
or else each continuous length of conductor shall, at the 
time of installation, be suitably labelled, or otherwise clearly 
marked, at each end so that it can be readily identified. 
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(g) 


No identified conductor shall be used as a conductor fo 
which identification is not required by these Rules, excep 
as follows: 


(1) In armoured-cable and non-metallic sheathed cable 
work, the identified conductor may be rendere 
permanently unidentifiable by painting or othe 
suitable means. This shall be done at every poin 
where, (e.g.) at junction boxes, etc., the separate 
conductors have been rendered accessible an 
visible by the removal of the outer covering of th 
cable. 


(2) If armoured-cable or non-metallic sheathed cable b 
used without the identified conductor forming part 
of the circuit, the identified conductor shall be cut 
off short, or other suitable means shall be employed, to” 
indicate clearly that the identified conductor does 
not form part of the circuit. This shall be done at 
every point where the separate conductors have been 
rendered accessible and visible by the removal of 
the outer covering of the cable. i 

| 
| 


Rule 604 
Feeders and Switches 
Determination of Minimum Allowable Sizes 


(For conductors supplying motor circuits see ‘‘Conductor Sizes for 
| 


Motor Circuits’’—Rule 605) 


Notes (1) The demand factors and wattage requirements 
referred to herein are the minimum percentages of the total 
connected load which conductors shall be capable of carrying 
in accordance with Rule 601 (b). These figures are believed 
to be suitable for ordinary conditions. In any particular case 
the Inspection Department may, at its discretion, require 
the application of figures larger than those required by this 
Rule. In any doubiful case the Inspection Department 
should always be consulted. 


(2) This Rule specifies actual demand factors and wattage 
requirements, only for those installations, or portions of instal- 
lations, consisting of branch-circuits protected by over- 
current devices rated, or set, at not more than 15 amperes; 
except that requirements are also specified herein for those 
circuits which supply non-portable domestic electro-thermal 
apparatus. 
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(3) The sizes of conductors as herein determined do not 
take voltage drop into consideration. If necessary, the size 
should be increased to the extent that the total drop along lead 
and return conductors (on a 3-wire circuit, the outers) will 
not exceed 2%, the current being that obtained after applying 
the appropriate demand factor. 


(4) The use of demand factors of less than 100% has the effect 
of reducing the size of conductors that would be otherwise re- 
quired by Rule 601(b). The size of conductors and switches 
thus computed shall be the minimum used, except that, tf the 
next smaller standard size in common use has a current- 
carrying capacity not more than 5% less than this minimum, 
the Inspection Department may, at tis discretion, permit 
the use of the smaller size. The demand factors and wattage 
requirements do not apply to service conductors in cases 
where they would reduce the size of such conductors below 
No. 10 B. & S. Gauge. (See ‘‘Service Conductors and 
Conduit’’—Rule 402 (e)). : 


(5) For sizes of conductors for motor circuits see Rule 605. 
Demand factors employed for classes of circuits not covered 
by Rule 605, if less than 100%, are subject to the specific 
approval of the Inspection Department in each individual 
case (See Clause (h) below). Such circuits will usually be in 
large or special installations; Rule 207 (a) and (b) requires 
that plans and specifications be submitted to the Inspection 
Department—this will involve the checking of conductor 
sizes and the determination of demand factors and wattage 
requirements. 


(6) In calculating the size of a feeder the demand factor 
for the feeder is applied to the sum of the individual 
connected loads on the sub-feeders. Itis not correct to apply 
tt to the sum of the loads determined for the sub-feeders after 
the application of thetr demand factors. 


Example: Two sub-feeders each supply 20 branch- 
circuits protected by 15-ampere fuses. According to Clause (b) 
below, the demand factor for each sub-feeder is 70%, and 
according to Clause (a) each of the 20 circuits is to be considered 
as carrying 10 amperes. The calculated load which each 
sub-feeder will have to carry is therefore: 


20 x 10 x 70+100= 140 amperes. 
Again, the demand factor for the feeder, according to 


Clause (b) below, is 60%. The calculated load which the 
feeder will have to carry is therefore: 


40 x 10 x 60+100= 240 amperes. 
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(a) Each branch-circuit protected by over-current device 
rated, or set, at not more than 15 amperes shall be considere 
as having a connected load of not less than 10 amperes. I 
it be known or be reasonably certain that the connected loa 
on such a circuit will be more than 10 amperes, the highe 
figure shall be considered as the connected load. 


(b) Minimum loads, in amperes, which conductors are to b 
capable of carrying (exclusive of loads due to non-portabl 
domestic electro-thermal apparatus—see Clause (f)) shal 
be determined by the use of the following demand factors: 


TABLE XV 


MINIMUM DEMAND FACTORS FOR FEEDERS TO SUPPLY 
BRANCH-CIRCUITS FOR LIGHTING AND PORTABLE 
APPARATUS 


For Circuits Protected by Over-current Devices Rated or Set at not 


more than 15 Amperes in Premises other than those 
Specified in Rule 604 (d). 


Total No. of Branch Circuits Minimum Demand Factor 
Per Cent. 
1to 4 100 
5 to 10 85 
1f to 30 70 
31 to 50 60 
Over 50 50 


(c) Minimum loads, in amperes, which conductors for circuits 
supplying electric ranges are to be capable of carrying, 
shall be determined by the use of the following demand 
factors:— 
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TABLE XVI 
DEMAND FACTORS FOR FEEDERS TO SUPPLY ELECTRIC RANGES 
No. of Demand Factor No. of Demand Factor 
Ranges Per Cent Ranges Per Cent 
1 85 ae 19.0 
Z 65 53 TSS 
3 56 54 18.5 
4 50 owe 18.5 
5 46 56 ihe alle: 
6 43 SF tastes 
7 40.5 58 18.0 
8 30.9 59 18.0 
9 36.5 60 18.0 
10 Se ee 61 18.0 
11 34.0 62 18.0 
12 33.0 63 17-25 
13 32.0 64 35 
14 31.0 65 £75 
15 30.5 66 es 
16 29.5 67 17.35 
17 29.0 68 17.0 
18 28.5 69 17.0 
19 28.0 70 1750 
20 27.0 a 17-0 
21 26.5 72 77.9) 
22 26.0 73 16°5 
23 26.0 74 16.5 
24 i tees bis, 1655 
25 2540 76° 16.5 
« 26 24.5 ik 16.5 
27 24.5 78 16.5 
28 24.0 79 16.0 
29 238 80 16.0 
30 yd es) 81 16.0 
31 23.0 82 16.0 
a2 23.0 83 16.0 
33 LIS 84 16.0 
34 22.5 85 16.0 
i] 22.0 86 15.5 
36 22.0 87 15.5 
ou jee! 88 155 
38 OA peo) 89 5.5 
39 21.0 90 T5s5 
40 21.0 91 1335 


Note: Table continued on next page 
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TABLE XVI—Continued 


No. of Demand Factor No. of Demand Factor | 


Ranges Per Cent Ranges Per Cent 

41 21.0 92 15.0 

42 20.5 93 6 

43 4 Uae 94 15.0 

44 20.0 95 Lou 

45 20.0 96 15.0 

46 20.0 97 t7-0 

47 19.5 98 15.0 

48 19.5 99 15.0 

49 19.5 100 15.0 

50 19.0 

au 19.0 Over 100 14.5 
Notes: | 


(1) The values in the Table above apply to one or more 
cooking and baking appliances but not to other appliances. 

(2) The demand factor for one range may also be applied 
to the conductors of a range branch-circuit. ! 

(3) For ranges connected to 3-wire circuits divide the 
nameplate current-rating by 2 unless this rating be based on 
220 volts. 


(d) The lighting load shall be computed in accordance with 
Table XVII and the number of lighting branch-circuits | 
protected by over-current devices rated, or set, at not 
more than 15 amperes, into which any particular installation | 
er portion thereof shall be sub-divided, shall be governed | 

y it. ° 

(1) Multiply the watts per sq. ft. (Column B) for the 
building or occupancy being considered, by the total. 
floor area involved. 

(2) Then apply the demand-factors (Column C) for the 
respective wattages as specified in Column B, to the 
load determined by Clause (a). 

(3) The floor area shall be determined by the outside 
dimensions of the building or occupancy, and the 
number of floors, not including cellars, unfinished attics, 
open porches, and other spaces in dwellings not used 
as living quarters. { 

The demand-factors given in the following Table are 

based on average load conditions. If at any time it 

be found that the conductors will be, or are, overloaded, 
they shall be increased to comply with the provisions of 


Note: (1) under the title of Rule 604. | 
|| 


. 
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TABLE XVII 


WATTS PER SQUARE FOOT AND DEMAND FACTORS 
FOR VARIOUS TYPES OF BUILDINGS 


A B Cc 
Type of Building Watts Demand Factor 
per sq. ft. Per Cent 
Single-family dwelling............. 2.0 100 
| Multi-family dwellings (other than 
hotels) and apartment houses. 220 See Table XV 
Celgene eet st ee 1.0 fs 
eet eee on cele ee 3.0 100 
- Office Building 
MO AO DOU SU: Lees... il ae le 2.0 90 
10,000 sq. ft. and over...... ape’ #48) 70 
_ Industrial Commercial 
Peter ({). 0 esa en 1.0 100 
CNS Re ee Oa enn ee? 0.5 100 
eae ee ae Pe es 75 
EC Sia eee eed teal ta ma ER ited tol 3.0 100 
Storage 
Warehouse........ Ape papataan te 0.25 65 


* Exclude area of ballroom; specific ballroom load served 
shall be included. 


** For each linear foot measured horizontally along the base, 
add the following: counter-cases, 25 watis; wall or standing 
cases, 50 watts; show windows, 200 watts. 


} This includes buildings of more than one floor, used for 
manufacturing or merchandising. 


Tt Exclude area of X-ray rooms and operating suites; 
specific loads to be served shall be included. 
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(e) 


(f) 


(g) 


(h) 


Notes: 
(i) This Clause applies only to lighting circuits with o 
without convenience outlets. Other circuits are to be: 
dealt with under either Clause (c) or Clause (f). | 


(it) In ball-rooms of hotels, in the operating rooms and X-ray | 
departments of hospitals and in all locations where 
conditions are mantfestly special, Clause (f) shall be) 
observed. 


(iii) Industrial premises are those used for commercial and: 
light-manufacturing purposes. 


(iv) For show-window lighting the size of conductors used 
should be determined on the assumption that not less” 
than 200 watts will be required per lineal foot, measure 
along the base of the window. 

For more than four branch-circuits protected by over- 

current devices rated, or set, at not more than 15 amperes, 

the estimated current, in amperes, to be carried by their 
feeder, shall be the sum of the amperages of the connected 
loads of such circuits multiplied by the demand factor 
appropriate to the number of branch-circuits involved 

in accordance with Table XV Clause (b) above. (See 

also Clause (a) above.) | . 


In cases in which branch-circuits other than those referred 
to in this Rule are involved and also wherever it is known, or 
is reasonably certain, that there will be little or no diversity, 
demand factors higher than those given in Clause (b) shall 
be used in computing the sizes of conductors. Such 
demand factors, if less than one hundred per cent (100%), 

; 


. 


shall be approved by the Inspection Department. 
If a conductor supply one or more circuits for electric ranges | 
or other non-portable domestic electro-thermal apparatus, — 
in addition to circuits of the type specified in Clause (e), its” 
current-carrying capacity shall be the sum of the current 
values, obtained as required in this Rule, for the two types 
of circuits. 
In the case of circuits, installations and conditions other 
than those referred to above, a demand factor of one 
hundred per cent. (100%) shall be employed unless special 
permission for the use of a smaller demand factor has been 
obtained, 


SECTION 6.—RULE 605 77 


| (a) 


Rule 605 
Conductor Sizes for Motor Circuits 


Branch-circuit conductors supplying an_ individual 
motor shall have a current-carrying capacity as shown in 
Table XXI, except that motors used for short-time, 
intermittent, periodic, or varying, duty shall have a current- 
carrying capacity not less than the percentage of the motor 
name-plate current rating as shown in Table XVIII. 


TABLE XVIII 


FOR DETERMINING CONDUCTOR SIZES FOR MOTORS 
FOR SHORT-TIME DUTY 


Percentage of Name-plate Current- 
ratings of Motors 


Classification of Service 


Operating valves, raising or 


5 10 & 15 | 30 & 60 2 Con- 
Min. Min. Min. Hour | tinuous 
Rating | Rating | Rating | Rating | Rating 


MOWEIINE CRON: -.... foavs. 8 <tercto 110 120 150 200 — 
Baryingiduty.: oo. 52...-.... 110 120 150 180 200 
Hoists, rolls, ore and coal- 

handling machines........ 85 90 95 110 140 


Freight and passenger ele- 
vators, shop cranes, tool 
heads, pumps, etc......... 85 85 90 100 140 


(b) For motors having larger full-load current ratings than those 


(c). 


given in Table X XI, calculation of the size of conductors 
shall be made on the same basis as that used in the com- 
pilation of the Table. 


Conductors involved in a motor primary circuit or between 
a motor secondary and the controller shall have a current- 
carrying capacity not less than 125 per cent of the full-load 
current in such circuit. The secondary conductors 
between the controller and the secondary resistor shall have 
a current-carrying capacity not less than that given in the 
following Table. 
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ee 
TABLE XIX 


FOR DETERMINING CONDUCTOR SIZES ; 
IN THE SECONDARY CIRCUITS OF MOTORS 


ee ee 


Current-carrying capacity 


Resistor Duty Classification of Wire in Per Cent of 
Full-load Secondary 
Current 
SE AEELITCAD OEY cn dieie® oo meeweaneeerenas kb 
PIL er CL ENE) LUCY 6... ow ince occ? oe eenee 85 
Continuous Duty.% 2A0 ie. BCT. 110 


(d) Conductors supplying two or more motors shall have a 


current-carrying capacity of not less than 125 per cent of the 


3 


. 
| 


name-plate current-rating of the largest motor in the group — 


plus the sum of the name-plate current-ratings of the 
remainder of the motors in the group. 


| 


Example: Load consisting of a group of Sas gg full-— 
2 


voltage-start motors, one 25 h.p.; one 10 h.p.; one 7 


h .p.;3 


and one 5 h.p., 220-volt, 3-phase. Total load = 474 h.p. = 


128 amps. Add 25 per cent of full-load current of 25 h.p. = 


16 amps. Total 144 amps. Conductor size required—_ 


2/0 B. & S. Gauge. 


(a) 


(b) 


(c) 
(d) 


(e) 
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SECTION 7 


CONTROL EQUIPMENT FOR ELECTRIC CIRCUITS, 


MACHINES, AND APPARATUS 


Rule 701 
General 


Each feeder, branch-circuit (except lighting or appliance 
branch-circuit) or piece of electrical apparatus, except as 
otherwise provided for in this Section or in other Sections 
dealing with specific equipment, shall be provided with 
approved manually operable devices which safely dis-. 
connect all ungrounded conductors of the circuit simul- 
taneously, at the point of supply. Such devices shall not 


_be connected in any grounded conductor unless they 


simultaneously disconnect all ungrounded conductors. 
If used as service equipment, they shall not be con- 
nected in a grounded conductor in any case. 


Rule 702 
Control Apparatus 


Isolating switches, unless so located or guarded as 
to render them inaccessible to unauthorized persons, 
shall be so plainly marked as to reduce to a minimum the 
probability of their being opened under load. 


Knife switches which are rated at more than 600 amperes 
shall be used only as isolating switches. Currents above 
600 amperes at any voltage shall be broken only by oil 
switches, circuit-breakers, or remotely controlled 
devices, approved for such interrupting duty. 


Knife switches, or other control devices, unless so located 
or guarded as to render them inaccessible to unauthor- 
ized persons, shall be of the externally operable type. 
Enclosed knife switches, other than isolating switches, 
used on d.c. circuits, or on a.c. circuits above 30 amperes, 
shall have quick-break mechanisms. 


Knife switches shall be mounted with their bases in a 
vertical plane. Single-throw knife switches shall be so 
mounted that their blades move in a vertical plane and 
that gravity will not tend to close them. Double-throw 
knife switches may be so mounted that the throw will be 
either vertical or horizontal but, if the throw be vertical, 
a positive locking device or stop shall be provided, so as to 
ensure the blades remaining in the open position when so set, 
unless it is not intended that the switch be left in the open 
position. 


80 


(f) 


(g) 


(h) 


(i) 


(j) 


(a) 
(b) 


(a) 
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Single-throw knife switches, circuit - breakers, or 
magnet switches, shall be so connected that the blades 
or moving contacts, will be dead when the device is in the 
open position. 


Control devices, with the exception of isolating switches 

shall be so located as to be readily accessible: remotely 
controlled devices will be considered as being readily 
accessible if the means of controlling them be so located. 
Isolating switches may be so located as to require the use 
of a hook stick to operate them. 


Control devices, unless they be so located or guarded as to 
render them inaccessible to unauthorized persons, and 
to prevent fire hazards, shall have all current carrying 
parts in either metal or fire-resistive enclosures. 


Manually operable control devices shall indicate the ‘‘on’ 
and “‘off’’ positions, unless the application of the devices be 
such as to make this requirement unnecessary. 


Control devices used in combination with overcurrent 
devices or overload devices for the control of circuits or 
apparatus shall be so connected that the overcurrent 
or overload devices will be dead when the control device 
is in the open position. 


Rule 703 
Control of Circuits 


Control devices controlling feeders and branch-circuits 
shall be grouped where practicable. 


Control devices shall have a rating at least equal to the 
connected load of the circuit or circuits which they control. 
Snap switches used to control circuits supplying tungsten 
lamps, or mercury-vapour or luminous-discharge-tube 
lamps, and their transformers, shall have a rating at least 
twice that of such lamps or transformers unless the snap 
switches have a ‘‘T’’ rating, in which case the rating of the 
switch may be the same as that of such lamps or trans- 


formers. 
Rule 704 
Control of Apparatus 


Portable appliances rated at not more than 1320 watts 
and provided with approved cord connectors, attachment- 
plug caps or other approved means by which they may be 
readily disconnected from the circuit, need not be equipped 
with additional control devices. 


b) 


(g) 


(h) 
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Switches used to control the same outlets from more than 
one point shall be so wired and connected that the grounded 
conductor runs directly to the outlets controlled thereby. 


Each generator shall be provided with an indicating 
switch or circuit-breaker by means of which the 
generator, together with all protective devices and control 
apparatus, may be entirely disconnected from the circuits 
which it supplies. 


Each motor shall be provided with proper starting equip- 
ment rated in h.p., and, except as otherwise provided for 
in this Rule, each motor with its starting equipment shall 
be controlled by a motor-circuit switch or a circuit- 
breaker which will disconnect all ungrounded con- 
ductors of the circuit, leaving the motor and entire starting 
equipment dead. A general-use switch or an isolating 
switch may be used in place of a motor-circuit switch 
for motors of more than 50 H.P. 


The motor circuit switch called for in Clause (d) shall 
have a h.p. rating not less than that of the motor. Ifa 
circuit-breaker, an isolating switch, or a general-use 
switch be used, it shall have a rating not less than 115 
per cent of the name-plate current-rating of the motor. 


A single-pole motor-circuit switch may be used to 
control a 2-wire portable motor of not over 1/4 h.p. 
operating at a potential not exceeding 150 volts. 


A switch as required by Clause (d) shall be installed on 
the supply side of each auto-transformer starter, but may 
be omitted in the case of other types of starters, if the motor 
starters disconnect all ungrounded conductors of the 
circuit, provided that the motor be supplied by a separate 
motor branch-circuit which is controlled by a motor- 
circuit switch. 


In the following cases one motor-circuit switch may 
serve a group of motors. 


(1) If the motors drive several parts of a single machine 
or apparatus, such as metal and wood-working machines, 
etc., or cranes and hoists. (See Section 30). 


(2) If a group of motors be under the protection of one 
set of over-current devices, as permitted in Rule 
804 of this Code. 


(i) 


(j) 


(k) 


SECTION 7.—RULE 704 


If motors be started by means of switches which have 
both a starting and a running position, such switches shall 
be so designed that they cannot remain in the starting 
position. 


Each motor and its driven machinery shall be within sight 
of and not more than 30 ft. from the point from which the 
motor is controlled unless the controller, or motor-circuit 
switch, or circuit-breaker, is capable of being locked 
in the open position, or a manually operable switch whict 
will prevent the starting of the motor is placed, with 
relation to the position of the motor, as outlined above. 
Such manually operable switch may be placed in the 
remote-control circuit of a remote-control type of controller. 


Remote-control circuits of remotely controlled apparatus 
shall be so arranged that they may be disconnected from 
the source of supply at the controller. If the disconnecting 
of the apparatus from the supply circuit also disconnects 
the remote-control circuit from the supply circuit, this 
requirement will be considered as fulfilled. 
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.SECTION 8 


PROTECTIVE EQUIPMENT FOR ELECTRIC CIRCUITS, 


(a) 


(b) 


MACHINES, AND APPARATUS 


Rule 801 
General 


Electrical conductors and apparatus shall, in general, 
be provided with approved devices for the purpose of 
automatically opening the electrical circuit if the current 
reaches a value which will produce an excessive or dangerous 
temperature in the conductor or apparatus. 


Note: Such devices need not be provided for the protection of 
apparatus connected to lighting branch-circuits. 


Equipment used to control electric motors shall, where 
necessary, be provided with protective devices which will 
disconnect the motor from the supply circuit, in the event 
of failure of voltage in such circuit, as required in Rule 804. 


Rule 802 
Overcurrent Devices 


Over-current devices shall be located in readily acces- 
sible places and shall be grouped where practicable. 


Over-current devices shall be enclosed in cutout boxes 
or cabinets, unless they form a part of an approved 
assembly which affords equivalent protection, or unless 
mounted on switchboards, panelboards, or controllers 
located in rooms or enclosures free from easily ignitible 
material and dampness, and accessible only to authorized 
persons. Operating handles of circuit-breakers shall 
be made accessible without opening a door or cover giving 
access to live parts. 


Enclosures for over-current devices shall be mounted in 
a vertical position unless, in individual instances, this is 
shown to be impracticable. 


Individual over-current devices may be used at distri- 
bution centres if the number of lighting branch-circuits 
does not exceed four. At such centres, if the number of 
lighting branch-circuits exceed four, over-current 
devices protecting such circuits shall consist of an ap- 
proved assembly in one approved cabinet. Panel- 
boards and enclosed branch-circuit cutouts shall be of 
the dead-front type. 


Note: For the purpose of this requirement a 3-wire circuit 
shall be classed as two circuits. 
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(e) 


(f) 


(g) 
(h) 


(i) 


(i) 
(k) 


SECTION 8.—RULE 802 


Plug fuses shall be used only on circuits not exceeding 
150 volts, except that they may be used on any circuit | 
having a grounded neutral if no conductor of the circuit | 
exceed 150 volts to ground. Plug fuses shall be rated at’ 
not more than 30 amperes. 
Note: Plug-fuse cutouts may be of the tamper-resisting type. 
Plug-fuse cutout bases shall be of the so-called ‘‘covered” 


type. 

Open-link fuses shall not be used. 
Except as indicated below, every circuit protected by fuses | 
shall be equipped with approved means whereby all live 
parts for mounting fuses can be readily and safely made. 
dead; such approved means shall be capable of interrupting, 
the circuit load of such circuit. ; 
Note: On switchboards such approved means may be 
omitted in the case of instrument and control circuits (0-250 
volts) and of primary fuses of potential transformers. : 
In the case of plug fuses, this requirement will be considered 
to be complied with as these can be safely handled while alive. 
The intent of the word ‘‘readily’’ in the Clause 1s that the 
means provided shall be near at hand, and in the case of fuses 
installed in a cabinet the ‘‘means’’ shall be within the 
cabinet. 
It is recognized that it may be desirable for the Inspectior 
Department to permit exceptions in specific instances, 
but the necessity of making installations safe for the workman 
as well as for the consumer must be kept in mind. | 
Short-circuiting or bridging of fuses, or the use of anything 
but an approved fuse and fuse holder of proper rating is 
strictly prohibited. 
Note: Inserting pieces of wire and metal in fuse-holders, 
and filling of plug and cartridge fuses with other than the 
proper elements which are specially approved for the purpose, 
are violations of this requirement. 
Fuses shall not be used as over-current devices when the 
required rating of such devices exceeds 600 amperes. { 
Except as provided for in Section 4 for services, a circuit- 
breaker shall have one pole in each ungrounded con- 
ductor and shall be so designed that when operated either 
manually or by the action of over-current, it will open 
the circuit in all ungrounded conductors. 
Note: Over-current trip devices forming part of 4 
circuit-breaker may be of the thermal or magnetic type with 
either time-delay or instantaneous trip. 


l) 
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Branch-circuit breakers unless supplied as part of an 
approved switchboard and accessible only to au thorized 
persons, shall be of such design that any alteration of 
either tripping current or time will be difficult. 


Rule 803 
Protection of Circuits 


Except as provided for below, every ungrounded con- 
ductor shall be protected by an overcurrent device at 
the point where it receives its supply of current and at any 
point where the size of conductor is decreased. Such 
protection may be omitted in the following cases: 


(1) 
(2) 


(3) 


(4) 


(5) 


If an overcurrent device in a larger conductor pro- 
perly protect the smaller. 


If the smaller conductor have a current-carrying 
capacity not less than the sum of the allowable current- 
carrying capacities of the conductors of the one or 
more circuits or loads which it supplies; is not over 
five feet long; does not extend beyond the switchboard, 
panelboard or device which it supplies, and is enclosed 
in conduit, or in metal gutters when not a part of the 
switchboard, panelboard or other device. 


If circuits be for lighting and heating and if the smaller 
conductors have a current-carrying capacity at 
least 1/3 that of the setting of the circuit-breaker 
protecting the larger conductor from which they are 
supplied, and provided that the tap is suitably pro- 
tected from mechanical injury, is not more than 25 ft. 
long, and terminates in a single circuit-breaker which 
will limit the load on the tap to that allowed by 
Table VII. Beyond this point the conductors may 
supply any number of circuit-breakers. 


Fixture wire or flexible cord in sizes No. 16 or 18 
B. & S. Gauge, and tinsel cord, shall be considered 
as protected by 15-ampere overcurrent devices. 


If the circuit be a motor branch-circuit with con- 
ductors having a current-carrying capacity at least 
4 that of the conductors from which they are supplied 
and not over 25 feet long, provided that the con- 
ductors from which they are supplied are protected 
by fuses or by a time-limit circuit-breaker rated or 


(b) 


(c) 


SECTION 8.—RULE 803 


set at not more than 400 per cent, or by an insta 
taneous circuit-breaker set at not more than 70 
per cent, of the nameplate current-rating of the moto! 


(6) If the circuit be a motor branch-circuit supplying | 
group of motors, then the requirements of 803 (fi 


shall apply. 


(7) Conductors of control circuits of remotely controlle 
apparatus, less than 25 feet long, when suitably pro: 
tected from mechanical injury. This omission may 
also be allowed in the case of longer conductors 
when the opening of the control circuit would create 
a hazard, as, for example, the control circuit of ¢ 
._fire-pump motor. 


No overcurrent device shall be placed in any neutral 
or grounded conductor of a circuit unless it form a part 
of an approved device which, in the event of overcurrent 
in such neutral or grounded conductor, will disconnec 
all the conductors of the circuit. (See Rule 701(a)). 


The rating or setting of overcurrermt devices shall no 
exceed the allowable current-carrying capacity of the 
conductors which they protect as shown in Table VII, 
except as provided for in the case of motor branch- 
circuits (See Clauses 803(e) and (f)) and control circuits 
(See Clause 803(g)). 


| 


SECTION 8.—RULE 803 87 


d) Circuit-breakers shall be equipped with tripping elements 
as specified in Table XX. 


TABLE XX 
OVER-CURRENT TRIP-COILS FOR CIRCUIT-BREAKERS 


System 


| 
—————E————E—————EE———EE————————SaSsS 


| 3-wire, 3-phase a.c. ungrounded 


3-wire, 3-phase a.c. with 
grounded neutral. 


4-wire, 3-phase a.c. 
4-wire, 2-phase a.c. ungrounded 
3-wire, 2-phase a.c. 


4-wire, 2-phase a.c. with 
grounded neutral 
5-wire, 2-phase a.c. 


3-wire, 1-phase a.c. or d.c. 


_ 2-wire a.c. or d.c. ungrounded 


(e) 


or with one conductor 


grounded. 
3-wire a.c. or d.c. with ground- 
ed neutral 


Number and Location of 
Over-Current Devices 


(a) 3 trip coils, one in each con- 
ductor if the circuit be served 
by transformers whose prima- 
ries are connected in Y, and 
with the neutral neither con- 


nected to the system nor 
grounded. 

(b) 2 trip coils, under all other 
conditions. Connect always 


in the same phases. 
3 trip coils, one in each conductor 


3 trip coils, one in each phase. 

2 trip coils, one in each phase. 

2 trip coils, one in each outside 
conductor. 

4trip coils, one in each un- 
grounded conductor. 

4trip coils, one in each un- 
érounded conductor. 

2 trip coils, one in each outside 
conductor. 


1 trip coil, in each ungrounded 
conductor. 
2 trip coils, one in each un- 


érounded conductor. 


Note: This requirement will not prevent the use of one single- 
pole circuit-breaker in each conductor for the protection 
of an ungrounded 2-wire circuit. 


The rating or setting of overcurrent devices used on 


motor branch-circuits supplying a single motor shall not 
exceed maximum values shown in Table X XI. 


Cutout bases shall accommodate the largest size of fuse 
permitted by Table X XI for the circuit. 


88 


(f) 


SECTION 8.—RULE 803 


The rating or setting of overcurrent devices used on 
motor branch-circuits supplying a group of motors shal 
not exceed the maximum values shown in Table X XI for th 
size of conductor for the largest motor used, plus the tota} 
full-load amperes of the remaining motors. 


Example: Using the same group of motors as in the Exampl 
given in Rule 605 (d): . 


Maximum fusing allowed by Column 8, Table XXI for 
64amps. (Full load of 25 h.p., 3 phase, 220 volt). 250 amps, 
Total full-load amps. of remaining motors:....... 64 amps, 


Total 314 amps. 


As the nearest standard fuse ts rated at 300 ambps., fuses of that 
capacity would be required. If a time-element circuit- 
breaker is to be used, tts capacity shall be such as will allow 
for a setting equal to the value required above for fuses. 
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TABLE XXVI 


MAXIMUM RATING OR SETTING OF OVER-CURRENT DEVICES 
FOR THE PROTECTION OF MOTOR BRANCH-CIRCUITS 


(Except as permitted in Table XXI where 15-ampere over- 

current protection for No. 14 B. & S. Gauge motor branch- 

circuit conductors exceeds the values specified in the 
— following Table). 


Per Cent of Full-load Current 


Tyne of Motor Circuit-breaker Setting 


Fuse Rating|; [nstan- Time- 
taneous limit 
Type Type 
Alternating Current 
Single-phase: All types......... 300 —_ 250 
Squirrel-cage and Synchronous: 
Full-voltage Starting......... 400 700 250 
Resistor, and Reactor Startin 300 — 250 
Auto-Transformer Starting: 
Not more than 30 amps. 250 — 200 
More than 30 amps........ 200 — 200 
WYO UNGAR OL OT. chins tele aelstowesis bist ota 150 — 150 
Direct Current 
Not more than 50 h.p.......... 150 250 150 
MoreithantS0:h. pice oc tie. fac ee 150 175 150 


Nates: (1) The ratings of fuses for the protection of motor 
branch-circuits as given in Table XX I, are based upon fuse 
ratings appearing in the Table above, which also specifies the 
maximum settings of circuit-breakers for the protection 
of motor branch-circuits. 


(2) Synchronous motors of the low-torque low-speed type 
(usually 450 r.p.m. or lower) such as are used to drive rect- 
procating compressors, pumps, etc., and which start up un- 
loaded, do not require a fuse rating or circuit-breaker 
setting in excess of 200% of full-load current. 


(g) Conductors of control circuits of remotely controlled 
apparatus, when over 25 ft. long, shall, except as otherwise 
provided for in Rule 803 (a), (7), be protected by over- 
current devices rated or set at not more than three 
hundred per cent (300%) of their allowable current- 
carrying capacity and shall be installed in conduit or 
otherwise suitably protected from mechanical injury. 
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(a) 


(c) 


(d) 


(e) 


(f) 


(g) 


Rule 804 
Protection of Apparatus 


Constant-potential generators, whether d.c. or a.c., other 
than exciters for a.c. machines, shall be protected from 
excessive current by overcurrent devices; provided, 
however, that if the type of apparatus used and the nature 
of the system operated, make protective devices inadvisable 
or unnecessary, their omission may be permitted by the 
Inspection Department. 


Note: If an a.c. generator and a transformer be intended to 
operate as a unit for stepping the voltage up or down, and both 
be located in the same building, the protective device may be 
connected to either the primary or the secondary of the trans- 
former. 


If a generator, not electrically driven, supply a 2-wire 
grounded system, the protective device shall be capable 
of disconnecting the generator from both conductors 
of the circuit. 


Three-wire d.c. systems supplied by 2-wire generators 
operated in conjunction with balancer sets to obtain 
neutrals, shall be equipped with protective devices which 
will disconnect the 3-wire system in case of excessive 
unbalancing of voltages. 


Three-wire d.c. generators, whether shunt or compound 
wound, shall be equipped with protective devices (one on 
each armature lead) so connected as to be actuated by the 
entire armature current. Such protective device shall 
consist of either a 2-pole circuit-breaker with two tripping 
elements, or of a 4-pole circuit-breaker connected in the 
main and equalizer leads and tripped by two tripping 
elements, one in each armature lead. 


Motors, except as specifically provided for in Clauses (g), 
(h) and (i) shall be protected by individual overcurrent 
devices as shown in Table XXI. 


For motors having larger full-load current ratings than those 
given in Table X XI, calculations for the rating or setting of 
overcurrent devices shall be made on the same basis 
as that used in the compilation of the Table. 


No overload protection need be supplied for a motor of 1 h.p. 
or less if the motor branch-circuit be properly protected 
and the motor be visible from its starting device. 


es es a 
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ee 


(i) 


(j) 


(k) 


(I) 


(m) 
(n) 


Two or more single-phase or d.c. motors each having a 
rating not greater than 4 h.p. at 220 volts or less may be 
grouped under the protection of a single set of over-current 
devices, provided that the rating or setting of the over- 
current device does not exceed 15 amps. and the total 
load on the circuit does not exceed 1650 volt-amperes. 


Two or more motors, each protected by an overload 
device approved for group fusing, may be connected to a 
branch-circuit protected by a single set of fuses or an 
instantaneous circuit-breaker rated in accordance with 
Rule 803 (f) provided that the rating of the fuse does not 
exceed the maximum capacity as indicated on the smallest 
capacity of overload device used. 


Motors rated at more than 1 h.p. shall be provided with 
individual overload devices, except in cases where it is not 
practicable to obtain proper overload protection, when such 
overload devices may be omitted if the motors be protected 
by an individual overcurrent device as required by 
Table XXI. 


Except as provided for in Clauses (h) and (i), overload 
devices which will not provide proper protection in the 
case of a short-circuit, shall have connected in series with 
them fuses or time-limit circuit-breakers, rated or set at 
not more than four hundred per cent (400%) of the motor 
full-load current, or instantaneous circuit-breakers set 
at not more than seven hundred per cent (700%) of the 
motor full-load current. 


Overcurrent devices or overload devices providing 
running protection of motors shall be rated, or set, at 
values not greater than those shown in Table XXI. 


If fuses be used for motor running protection there shall 
be one in each ungrounded conductor. 


If overcurrent devices or overload devices other than 
fuses be used for the running protection of motors, the 
minimum allowable number and the location of tripping 
elements shall be as shown in Table XXVII. 


Number and Location of 

Over-current Units such as 

Trip-coils, Relays, or Ther- 
mal Cut-outs 


—————— an 


3-wire, 3-phasea.c., grounded 
neutral 


4-wire, 3-phasea.c., grounded 
neutral or ungrounded. 


ee 


2—one per phase in un- 
grounded conductors 


2—one per phase in any 
ungrounded phase wire 


i 


2—in any two conductors 
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TABLE XXVII 
TRIP-COILS OR RELAYS FOR CIRCUIT-BREAKERS 
PROTECTING MOTORS 
Kind of 
Motor Supply System 
rh fet. RAG yer AAS 
2-wire, 1-phase a.c., or d.c., 1—in either conductor 
ungrounded. 
1 phase a.c., | 2-wire, 1-phasea.c., or d.c.,one-| 1—in ungrounded 
or d.c. conductor grounded. conductor 
3-wire, 1-phase a.c., or d.c., | i—in ungrounded 
grounded neutral conductor 
3-wire, 2-phase a.c., 2—one in each phase 
ungrounded. 
3-wire, 2-phase a.c., one con- 2—in ungrounded 
ductor grounded conductors 
2 phase a.c. 
4-wire, 2-phase a.c., grounded 
or ungrounded. 
5-wire, 2-phase a.c., grounded 
neutral or ungrounded. 
3-wire, 3-phase a.c., 
ungrounded. 
3-wire, 3-phase a.c., one con- | 2—in ungrounded 
ductor grounded conductors 
3 phase a.c. 


2—in any two conductors 


2—in any two conductors © 
except the neutral 


(0) Motor overload protection may be shunted out of circuit © 
during the starting period provided that the device by 
which the protection is shunted or cut out cannot be left | 
in the starting position; and the motor shall be considered 
as being protected against overcurrent during the starting 
period if fuses or time-delay-limit circuit-breakers rated 
or set at not more than four hundred per cent (400%), or 
instantaneous circuit-breakers set at not more than 
seven hundred per cent (700%) of the full-load current of 
the motor, be so located in the circuit as to be operative 
during the starting period of the motor. 


SECTION 8.—RULE 804 101 


(p) 


(q) 


(r) 


(s) 
(t) 
(u) 


(v) 


If the overload release of a d.c. motor starter be inoperative 
during the process of starting the motor, a separate over- 
current device shall be provided. 


If the automatic re-starting of a motor on return of voltage 
after stopping due to failure of voltage be liable to create a 
hazard or be otherwise undesirable, the motor control 
device shall provide low-voltage protection. 


If it be necessary or desirable that a motor stop on failure 
of voltage and automatically re-start on return of voltage 
the motor control device shall provide low-voltage release. 


Note: When desirable, the protection outlined above may be 
supplied to a feeder or branch-circuit supplying a 
group of motors, in which case the individual motors need not be 
so protected. 


If it be evident that the. automatic re-starting of a motor will 
not create a hazard, the protection referred to above may be 
omitted. 


Medium-base lampholders, unless they form an integral 
part of a single lighting unit using mogul-base lamp- 
holders, and receptacles to which fixture wire or flexible 
cord of less than No. 14 B. & S. Gauge may be connected, 
shall not be connected to a circuit protected by over- 
current devices rated or set at more than 15-amperes for 
potentials up to 125 volts, or 10 amperes for potentials 
between 125 and 250 volts. 


Mogul-base lampholders shall not be connected to a 
circuit protected by overcurrent devices rated or set 
at more than 40 amperes for potentials up to 125 volts, 
or 20 amperes for potentials between 125 and 250 volts. 


Electro-thermal appliances shall be protected by over- 
current devices rated or set in accordance with Rule 2009. 


Transformers shall be protected by overcurrent devices 
rated or set in accordance with Rule 2003. 


Capacitors shall be protected by overcurrent devices 
rated or set in accordance with Rule 2004. 


Except where circuit-breakers are used in the branch 
circuits, panelboards supplying lighting branch- 
circuits and which are supplied by conductors having 
overcurrent protection greater than 200 amperes shall be 
protected on the supply side by overcurrent devices 
having a rating not greater than that of the panelboard. 
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DIAGRAM OF MOTOR CONNECTIONS 
Feeder and Motor Branch-circuits 


Feeder Overcurrent 
Protection 


Feeder Conductors 


Supply 
Motor Circuit Switch 
(See Rule 704(d)) 


Motor 
Bronch- circuit 
Conductors Motor Branch Circuit 
Overcurrent Protection 
* Motor - Controller 
* Motor-running Over- 
load device 
MOTOR 
Secondary Circuit for 
Wound-rotor Motors 
secnndary Secondary Controller 


Circuit Conductors 


 Usvolly mounted ta Secondary Resistor 


the some cose 


(a) 


(a) 
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SECTION 9—GROUNDING 


(For Grounding of Class 2 Communication Systems see 
Rule 6003—See also Rules 3003 (a), 3201 (d) Note; 3202 (n); 
3203 (n); 3301 (4); 3401 (h) and 3501 (k). 


Rule 901 
WHAT TO GROUND 


All electrical equipment, specified below under ‘“Con- 
ductors”; ‘Equipment’ and “Exposed Non-current- 
carrying Metal Parts” shall be grounded, except circuits 
operating at 50 volts or less if supplied from transformers 
energized at not more than 150 volts to ground and 
neither exposed to probability of crossover from higher 
voltage circuits, nor installed outdoors. 


Rule 902 
Conductors 


One conductor of all a.c. systems, and of services taken 
therefrom, if the maximum difference of potential between 
the conductors to be grounded and any other point on 
the circuit do not exceed 150 volts, as follows:— 
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———————————— 


TABLE XXVIII 
CONDUCTORS TO BE GROUNDED 
(See ‘‘Neutral Conductors’’—Rule 603 (e) 


Conductor or Point 


System 
hs Grounded 


The identified con- 
Single-phase 2-wire below 150 volts |ductor at the service 
box, otherwise either 


conductor. 
Single-phase 2-wire between The neutral point of 
150 and 300 volts the transformer- 
secondary. 
Single-phase 3-wire The neutral 
conductor 
If neutral be 
used in single The neutral 
If only one| phase. conductor 
phase be To 
used if not That conductor of the 
more than single phase which will 


150 volts) Ifnoneutral establish on the 
2and3 |toground.|be used in|system the _ lowest 
phase single phase |maximum voltage to 
ground. 
Otherwise 

That conductor of 
If any conductor be |the system which will 
not morethan 150 volts |establishonthesystem 
to ground. the lowest maximum 

voltage to ground. 


Note: It will conduce to the securing of effective grounding of 
low-potential a.c. systems 7zf all neutrals be of ample 
cross-sectional area and be as far as practicable solidly inter- 
connected throughout the system. This will place the ground 
connections in parallel and materially lower the resistance to 
ground. Such practice is strongly recommended. 


(b) 


(c) 


(d) 


(e) 


(f) 


(a) 
(b) 
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Neutrals of 3-wire d.c. systems. 
Note: See Rule 906 (c). 


Negatives of 2-wire d.c. systems at potentials not 
exceeding 300 volts, if exposed to leakage or induction 
from high-potential conductors. 


Note: In the case of 2-wire d.c. systems with potentials 
between wires exceeding 300 volts, grounding 1s not 
permitied unless a neutral point can be established such that 
the difference of potential between the neutral and any other 
point on the system does not exceed 300 volts, in which case 
such point may be grounded. 


One (either) conductor of the secondary circuits of current 
and potential transformers of less than 750 volts, unless 
isolated, run in grounded conduit or other suitable 
duct, or identified and guarded as required for conduc- 
tors of the highest voltage to which they are exposed 
through transformer windings or otherwise. 


No Supply Authority shall connect or re-connect to any 
a.c. supply any installation’ having one conductor 
grounded at the service box unless such supply has a 
corresponding conductor that is grounded, and, if the 
supply service be d.c., no Supply Authority shall 
connect it to a consumer’s installation having a con- 
ductor which is grounded, or accidentally connected 
to the general mass of the earth. (See Rule 906 (c) ). 


The Inspection Department may, in any section of the 
area under its jurisdiction, require that ground connections 
at individual services be omitted if it be known to the 
Inspection Department to be impracticable to obtain, 
within such section, the resistance to ground required by 
this Code. No action, taken under this Clause, shall waive 
any requirement of this Code in relation to the identi- 
fication of conductors or the polarization of fittings. 
(See Rule 910(e)). 


Rule 903 
Equipment 
The grounding-terminal of lightning arresters. 
The grounding-conductor for a d.c. system shall have a 
current-carrying capacity at least equal to that of the 


largest feeder (of the same system) leaving the station, but 
in no case shall it be less than No. 8 B. & S. Gauge. 
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Rule 904 
Exposed Non-current-carrying Metal Parts 


(a) Exposed non-current-carrying metal parts of the 
following :— 


(1) Electrical equipment operating at potentials 
exceeding 150 volts to ground. 


(2) Electrical equipment operating at any potential, in 
all locations where the risk of electrical shock is greater 
than it would be under ordinary conditions. 


(3) The portable appliances listed below: 


List of Portable Appliances, etc., for which a grounding 
conductor is required in the cord. 


Air Compressors Kitchen Ventilating Fans 

Ar Conditioning Apparatus (Industrial and Commercial) 
(Industrial and Commercial) Loading Machines 

Automobile Ignition Testers (Industrial) 

Computing Scales Multigraph Whirlers and 

Coin and Slot Machines Dryers 

Cream Separators Permanent-wave Machines and 

Dental Engines Hair Dryers 

Dishwashing Machines Popcorn Machines (For outside 

Dough Mixers (Commercial) use) 

Floor Surfacing and Cleaning Rivet Heaters 
Machines Sand Slingers 

Food Choppers Spray Guns (for melting and 

Food Conveyors spraying metals) 

Furnace Cleaners Sterilizers 

Glass Washers Tools* 

Grease Liquefiers Welders 

Hair Clippers (for horses) Wire ‘Stitching Machine 

Hair Steamers X-ray Units 


*Tools’’ includes the following: 
Buffers and Polishers 
Concrete Vibrators 
Cylinder Borers 


Drills Routers 

Grinders Sanders 

Hammers Saws—Band and Circular 

Jointers Screw-drivers 

Magnetic Chucks Shears 

Mortisers Tappers 

Pipe-cutting and Threading Valve-seat Grinders 
Machines. Valve-refacing Machines 


Note: This list will be revised from time to time as necessitated 
by field experience or by new equipment coming on the market. 


eee 


— 


ee 


ee ee a 
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The portable appliances listed above shall have flexible supply 
cord containing an extra conductor not smaller than No. 16 
B. & S. Gauge—either uninsulated, or, if insulated, having 
a green covering,—intended for use asa grounding-conductor. 
In cords of No. 12 B. & S. Gauge and larger, the srounding- 
conductor may be two B. & S. Gauge sizes smaller than the 
other conductors. 

If armoured cord be used the armour shall be bonded to the 
grounding-conductor at each end of the run. 

The grounding connection for any portable device or equip- 
ment shall be automatically established by the use of the type 
of plug specified in Rule 2011. For this purpose adapters for 
use with lampholders will not be accepted. 


Note: Special attention is drawn to the fact that this requtre- 
ment includes the grounding of exposed non-current- 
carrying metal parts (if any) of lampholders, switches, 
plugs and receptacles, installed in basements, etc., and in 
all damp places, where danger from shock is likely to be 
incurred from handling such futings should they become 
defective. 

(4) Approved extension lamps, having handles of 
insulating material, and also metal guards for lamp 
bulbs so located as to be well insulated from live 
parts, need not have either the handle or the guard 
grounded. 

(5) Metal outlet, switch, and receptacle boxes on walls 
or ceilings covered with metal sheeting or metal lathing. 

(6) Non-portable electric ranges and other cooking or 
heating appliances—for all voltages. 

(7) Instruments, meters, and relays, operated from current 
or potential transformers. Instruments, meters, and 
relays, without current or potential transformers, and 
at potentials of more than 150 volts either between 
conductors on ungrounded circuits or to ground on 
grounded circuits, except that grounding may be 
omitted if potentials be between 150 and 750 volts 
provided that such instruments, meters, and relays 
be either isolated by elevation not exceeding 7 ft. or 
protected by suitable insulating barriers or guards, 
or so located as to be inaccessible to other than 
authorized persons. Instruments operating at 750 
volts and over shall be isolated and guarded in addition 
to having non-current-carrying metal parts grounded. 


Note: It 1s recommended that in industrial establish- 
ments portable lamps and portable tools which are to be 
used in conductive locations be operated at 32 volts through the 
use of stepdown transformers having separate secondartes, thus 
obviating the need for grounding such portable equipment, 


(c) 


(d) 


(e) 


(a) 


(b) 


(c) 


SECTION 9.—RULES 904-906 


Service-boxes, metal raceways, wireways, busways and 
auxiliary gutters and metal sheathing and armouring 
of cable. 


Note: This requirement need not be observed in the case of — 


isolated sections of metal raceways, metal-sheathed cable or 
armoured cable, of less than 25 ft. in length af the potential 
between any two conductors does not exceed 300 volts, af 
they be either out of reach from, or are guarded from, 
other grounded objects, including the earth, and tf they be 
insulated from ground. Similarly, metal cleats, clips, 
saddles, clamps, etc., used for fixing cables need not be 
grounded. 


Frames of motors and generators used to control sounding 


apparatus and keyboards of electrically-operated organs, 
if such frames be not effectually insulated both from 
ground and from each other. 


Metal frames of elevator cars, not electrically-operated, 
if such frames be normally accessible and if any electrical 
conductors be attached to the car. 


Shifting-cables of electrically-operated, or electrically- 
lighted, passenger and freight elevators, unless strain in- 
sulators be inserted in them. 


Rule 905 
HOW TO GROUND 


Grounding of the circuit conductors and other electrical 
equipment listed under the heading ‘‘What to Ground,” 
shall be carried out as specified below. 


Note: See ‘Hazardous Locations’’—Rules 3202 (n) and 
3203 (n). 

Rule 906 

General 


Grounding shall be so arranged that under normal oper- 
ating conditions no injurious amount of current will flow 
in any grounding-conductor. 


The path to ground provided for a circuit shall, in general, 
have ampere capacity sufficient to ensure the continuity and 
continued effectiveness of the path under conditions of 
excess current caused by accidental grounding of any 
normally ungrounded conductor of the circuit. 


Grounding on 2-wire and 3-wire d.c. systems shall be 
made at supply stations only. 
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(d) 


Note: 
(a) 


(b) 


No grounding conductor used for grounding a Class 2 
communication system (Section 60) shall be made 
use of for the grounding of any other type of electrical 
system, neither shall a ground purposely installed for the 
former system be made use of for the latter system 
unless it meet the requirements of a grounding system 
except as provided for in Rule 6003. 


If there be an objectionable flow of current through a 
grounding-conductor, due to the use of multiple 
grounds, one or other of the following means of correcting 
this condition shall be adopted— 


(1) One or more of such grounds shall be abandoned, or, 
(2) The location of the grounds shall be changed, or, 


(3) The continuity of the common grounding-conductor 
connecting individual grounding-conductors shall be 
suitably interrupted, or 


(4) Other suitable means shall be taken to limit the 
current. 


Rule 907 
Connections to Grounding-conductor 


Note: Metal raceways and armouring, and grounding 
conductors enclosed in the same covering with the circuit 
conductors may be used for the grounding of exposed 
non-current-carrying metal parts. 


See ““Raceway and Armoured Cable Work’’—Rule 504. 


Connections to grounding-conductors shall be on the 
supply side of the service box and shall be made before the 
installation is put into use. This will not prohibit the 
installation of a water-heater of the electrolytic type, con- 
nected to a grounded single-phase a.c. circuit, provided 
that— ; 


(1) A copper grounding-conductor conforming to the 
second column of Table X XIX, but in no case less 
than No. 12 B. & S. Gauge, be run connecting the 
frame of the heater to the $rounded conductor of the 
circuit, at the service box. 


(2) That the grounded conductor of the circuit be 
grounded at the service box toa grounding system. 


The conductor or conductors used for grounding the 
exposed non-current-carrying metal parts of electrical 
equipment may be connected to the circuit grounding- 
conductor, if there be one*, under the following conditions: 


110 


(c) 


(d) 


(e) 


(f) 


(a) 
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(1) If a service be supplied from a transformer or bank of 
transformers, the secondary system of which is con- 
nected to a metallic water-piping system for 


public supply, or, by special permission, toa sground-_ 


ing system. 


(2) If the potential between any two conductors of the 
service do not exceed 750 volts. 


The point of attachment of the grounding-conductor 
for the exposed non-current-carrying metal parts of service 
equipment shall be on the service conduit or on the service 
cable sheath. 


Note: See “High Potential Installations’’—Rule 5002 (h) . 


*The phrase ‘if there be one’ is intended to apply to existing 
systems. Systems to be built in the future are required by 
the Rules to have an identified conductor, hence the 
phrase will not apply to the latter. 


If transformers supply a common set of mains the 
grounded points shall be so interconnected that no portion 
of the secondary will be left without the protection afforded 
by grounding when any over-current device has opened 
the secondary circuit. 


The point of attachment of the grounding-conductor to 
electrical equipment shall be readily accessible, if 
practicable, and shall be as near as practicable to the 
point where the conductors in the equipment receive their 


supply. 


Connections to grounding-conductors from circuits, 
conduit, cabinets or equipment, etc., shall be made by 
means of suitable lugs, clamps, blocks, or other equivalent 
means. 


In damp places bonding jumpers with approved fittings, 
or other suitable means, shall be used and the locknut 
bushing and double locknut type of contact shall not be 
depended upon for bonding metal boxes, cabinets, and 
the like, irrespective of the voltage of circuits contained 


therein. 
Rule 908 
Grounding-conductors 


The size of copper conductor, iron pipe, wireway or 
busway, used as a grounding-conductor for the exposed 
non current-carrying metal parts of electrical equipment 
shall be not less than that given in the following Table: 
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TABLE XXIX 
SIZES OF GROUNDING-CONDUCTORS 
| FOR EXPOSED NON-CURRENT-CARRYING METAL PARTS 


Minimum Size 
of Water-Pipe 


Allowable current- to which 
carrying capacity a Grounding 
of the largest con- | Size of Copper | Conductor may Wireway or 
ductor in either Conductor be connected Busway not 
the service or the or which may smaller than 
branch-circuit be used in lieu 
involved of a grounding 
Amperes conductor. 
Trade Size 
B. & S. Gauge Inch Inches 
0—30 14 4% 24x2% 
31—60 10 4 24%x2% 
61—100 8 % 2%x2% 
101—200 6 yy 24%x2% 
201—500 4 3% 4x4 
Over 500 2 1 4x4 


Except that: 

1. The grounding-conductor for the exposed non-current-carrying metal 
parts of portable equipment protected by over-current devices rated or 
set at not more than 15 amperes may be No. 18 B. & S. Gauge or larger. 

2. The grounding-conductor, if any, for exposed non-current-carrying 
metal parts of instruments, meters and relays, and of current and potential 
transformers, may be No. 12 B. & S. Gauge or larger. 

3. The grounding-conductor for service conduit shall be not less than 
No. 8B. & S. Gauge. J 

4. The grounding-conductor for non-metallic sheathed cable as authorized 
by Rule 510(b) hereof shall conform to the following Table: 


TABLE XXX 
SIZES OF GROUNDING CONDUCTORS FOR 
NON-METALLIC SHEATHED CABLE 


Minimum Size of 


Circuit Conductor Grounding Conductor 
B & S Gauge No. B. & S. Gauge No. 
14 14 
12 14 
10 pe 
8 12 
6 10 
4 8 


All grounding-conductors in cable larger than No. 12 
shall be stranded. 


BLZ 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


(i) 
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The point of attachment of the grounding-conductor to | 
metal raceways, armoured-cable and the like, shall be 
such that no part is grounded through a run of smaller 
size. 


Exposed non-current-carrying metal parts of electrical 
equipment shall be bonded together if they be not 
already in good electrical connection. Gas-pipes within 
2 in. of such parts shall be bonded thereto. 


If the electrical path, between the ground-electrode 
and electrical equipment which is to be grounded, 
involve electrical contact between adjacent pieces of metal, | 
all non-conductive substances such as protective enamel 
coating, rust, scale, paint, grease, etc., shall be completely 
removed from threads and other contact surfaces. 


Except as provided below, or unless local conditions neces- 
sitate the use of other metal, the grounding-conductor 
shall be of copper and shall be continuous, and without 
joints or splices other than the joints permitted under 
“Connections to Grounding-conductor,” Rule 907 (b). 
(See also Clause (g) below). 


The insulation and installation of the grounding con- 
ductor shall conform to the general requirements of Rules 
governing the installation concerned. 


Note: The insulation may be omitted if the ground- 
ing-conductor be installed in metal pipe and bonded to 
at at both ends. 


All grounding-conductors, inclusive of the grounding 
clamps or plugs, shall be protected where exposed to 
mechanical injury. The protection for a lightning-arrester 
grounding-conductor shall be composed of non-magnetic 
material unless the grounding-conductor be electrically 
connected to both ends of the protective covering. 


Note: If the intended location for a grounding-conductor 
be such that the conductor would require to be protected 
from mechanical injury, an iron pipe may be used as a 
leita acta (See Rule 501 (0) and Clause (a) 
above. 


Terminal and intermediate points of the grounding- 
conductor where electrical connection is made shall, 
wherever practicable, be in plain sight and readily 
accessible. 


That portion of an interior water-piping system used as” 
part of the grounding-conductor shall, in all cases, be as 
short as practicable, and wherever possible the copper. 
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(j) 


(k) 


grounding-conductor shall be connected to the metallic 
water-piping system on the street side of meters, cocks 
and unions. 

Interior water-piping systems or parts thereof, except 
sprinkler systems and the like, may be used as part of 
the grounding-conductor provided that the connection 
with the metallic water-piping system is kept continuous 
and permanent by bonding all parts which are liable to 
become physically disconnected—e.g., at meters and service 
unions—by means of a shunt consisting of two clamps and 
a conductor of the size herein specified for copper 
égrounding-conductors. 


There shall be but one grounding-conductor for any 
system within a building, connecting the grounded 
conductor of an interior wiring installation to that of an 
a.c. system. 


Note: This will not prevent there being more than one 
grounding connection to this conductor. 


The grounding-conductor for the grounded conductor 
of an a.c. system within a building shall have an ampere 
capacity not less than 1/5 that of the conductor it is 
grounding, except that in no case shall the grounding- 
conductor be smaller than No. 8 B. & S. Gauge. 


TABLE XXXI 


SIZES OF GROUNDING-CONDUCTORS FOR SERVICE CONDUCTORS 


Minimum Size of 
;: Water Pipe to which 
Minimum Size |Grounding - conduc- 


Size of Grounded of Service tor may beconnected 
Service-conductor Srevneins: or which may be used 
BARC NDI Schauer hc 
Cir. Mils Trade Size—Inch 
167,800 or smaller 8 a 
211,600 6 % 
250,000 4 V4 
300,000 4 va 
350,000 to 500,000 2 34 
600,000 2 1 
700,000 1 1 
800,000 to 1,000,000 00 li 
1,100,000 to 1,400,000 000 1 
1,500,000 to 1,900,000 0000 1 


Note: 167,800 C.M. equals No. 000 B. & S. Gauge. 
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(1) 


(m) 


(n) 


(o) 


(p) 


(a) 


(b) 


SECTION 9—RULES 908-909 


7 


A grounding-conductor of No. 8 B. & S. Gauge may be . 
used for grounding a service conductor supplying an 
installation in which knob-and-tube wiring is employed _ 4 
if the service conductor be not larger than No. 10. If the’ 
service circuit-grounding-conductor be used also as | 
the grounding-conductor for exposed non-current-carry-_ 
ing metal parts, its size shall be increased to that required © 
for the grounding-conductor for such parts if this be the 
larger. 


The grounding-conductor for secondary circuits of 
current and potential transformers shall be not smaller 
than the conductors of the secondary circuit. 


The grounding-conductor for lightning arresters shall 
have a current-carrying capacity not less than that of No. 6 
B. & S. Gauge copper wire, and shall be run as nearly as 
possible in a straight line from the arrester to the ground- 
electrode. 


No manually or automatically operated disconnecting device 
shall be placed in a grounding-conductor or its connec- 
tions unless the opening of the device disconnects all circuit 
conductors as well as the grounding-conductor. 


Lightning conductors shall not be used as grounding- 
conductors for circuits, or conduit or other non-current- 
carrying metal parts. Grounding-conductors shall be 
kept at least 6 ft. from lightning conductors. 


Rule 909 
Connection to Ground-electrode 


The grounding-conductor shall be attached to the 
ground-electrode by means of approved clamps or plugs 
firmly attached to the ground-electrode, or by other 
suitable means. 


Ground clamps are classified as indicated below, and shall 
be used only for the specific purposes for which they are 
intended and approved. 


Classification of Ground Clamps 


(1) Those marked ‘‘Radio’”’ and intended for use in the 
grounding of: 


(i) Power-operated radio receiving sets. 

(ii) Electrical communication systems. 
(iii) Portable equipment protected by overcurrent 
devices rated or set at not more than 15 amperes. 


(c) 


(a) 


(b) 


(c) 


(d) 
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(2) Those known as “Heavy-duty” ground clamps and 
intended for any grounding purpose for which 
grounding clamps are suitable. For grounding the 
neutrals of interior wiring systems clamps shall be of 
the saddle-and-strap type. 

The grounding connection to the ground-electrode shall 

be readily accessible. : 


Rule 910 
Ground-electrodes 


Grounding shall, wherever practicable, be made by 
direct connection to a ground consisting of a metallic 
water-piping system as provided for in Rule 908. 

If grounding to a metallic water-piping system, used 
for public supply, be not possible, connection shall be made 
either to a metallic water-piping system used for private 


supply, or to metallic well-casings, or piping connected 


thereto, if available. 


If a ground consisting of a metallic water-piping 
system be not available, a grounded neutral grid 
having grounding system characteristics shall be used 
if available. 


If none of the above methods be practicable, connection 
shall be made to one or more grounds which shall meet the 
requirements of a grounding system. 


For the grounding of exposed non-current-carrying metal 
parts of electrical equipment, if none of the above 
methods be practicable, connection shall be made to 
grounded rails or grounded conductors of electric rail- 
way Circuits, if available; but such connections shall not be 
used as a means of grounding for interior wiring circuits 
other than those supplied from the railway circuit itself. 


Gas-pipes and gas mains shall not be used as ground- 
electrodes except at electrical stations for private supply. 
Connections shall be made on the street side of the meter. 


Gas-piping may be used as a ground electrode for the 
non-current-carrying metal parts of electrical equipment 
installed on, and in conjunction with, gas appliances or 
gas-piping systems. Where gas-piping is so utilized it shall 
be bonded from the consumer’s side of the gas meter to the 
water-piping system. If no water-piping system be 
available, a bonding jumper shall be connected around the 
gas meter and an artificial ground established. Gas- 
piping need not be insulated from otherwise well grounded 
electrical equipment used as an auxiliary to gas 
appliances, etc. 
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(e) 


(f) 


(g) 


(h) 


(1) 


(2) 


SECTION 9.—RULE 910 


The ground resistance of a grounding system shall not 
exceed 6 ohms wherever practicable. 

The resistance to ground obtained by a ground-electrode 
where practicable shall not exceed 25 ohms. 


Note: If individual connections to earth be supplemented — 
by other ground-electrodes at the same point by being — 


connected thereto to produce the required ground resistance — 


of 25 ohms or less, the combination shall be covered by this Rule. 
Ground-electrodes shall be embedded, or shall extend, 


below permanent moisture level, and shall be placed, or | 


driven, below basement floor wherever practicable. If no 
basement exists, care shall be taken that the ground- 
electrode is installed, or driven, outside the area of recently 
disturbed soil. 


Ground-electrodes consisting of pipes of iron or steel 
shall be of not less than 34 in. internal diameter, shall be 
galvanized inside and out, and shall be of only one piece 
when of not more than standard commercial length. 
Ground-electrodes consisting of rods shall be not less 
than in. in diameter. 

Pipes and rods shall extend vertically into the earth 4 ft. 
below the level of permanent moisture or maximum frost 


penetration, except that in basements a minimum length of 


4 ft. in the earth shall be permissible. 


Ground-electrodes,—with the exception of metallic 
water-piping systems — ground connections, and 
grounding-conductors, used by one electric utility (in- 
cluding utilities supplying communication service) shall 
not be used by any other electric utility. 


RECOMMENDATIONS 


Municipal and other authorities operating and controlling 
underground metallic water-piping systems are urged to 
permit the grounding of electric circuits and exposed non- 
current-carrying metal parts of electrical equipment by 


means of their systems where grounding is performed in — 


accordance with these Rules, since such grounding offers — 


the most efficient protection to life and property and 1s not 
injurious to the piping systems. 


It is strongly recommended that all grounds be tested at the 
time of installation and periodically (say every 5 years) 
thereafter; also that all ground connections be inspected at the 
time of installation and periodically thereafter. Proper 
records of these tests and inspections should be kept. 


(a) 


(b) 


(a) 


(b) 
(c) 


(d) 
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SECTION 20 
INSTALLATION OF ELECTRICAL EQUIPMENT 


Rule 2001 
General 


Adequate clear working space with secure footing shall be 
provided about all electrical equipment which requires 
adjustment or examination while danger of shock is present, 
either during operation or otherwise. 


If any electrical machine or apparatus be rebuilt or 
rewound, with any change in its rating or characteristics, it 
shall be provided with a name-plate, in addition to the 
original name-plate, giving the name of the person or firm 
by whom such change was made, together with the new 
rating and characteristics. The approval requirements 
existing in the case of new electrical equipment shall apply 
as well in the case of re-built and re-wound equipment. 


Rule 2002 
Rotating Electrical Machinery 


Note: It is recommended that the starting current of motors 
be checked with the Supply Authority. (See Rule 605 and 
Sections 7 and 8). 


Rotating electrical machinery shall, where practicable, 
be installed in locations where ordinary conditions 
prevail. 


Note: Exception to this requirement may be made tn the case of 
electrical machines especially designed or suitably protected 
for operation in locations where ordinary conditions 
do not prevail. (See ‘‘Sections 32, 33, 34 and 35). 


Generators shall not be installed in any hazardous 
location except as permitted in Sections 32 and 33. 


If wood be depended upon to insulate frames of rotating 
electrical machinery from ground it shall be filled with 
moisture repellant. 


Motors operating at a potential exceeding 750 volts to 
ground shall be inaccessible to unauthorized persons. 
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(e) 


(f) 


(a) 


(b) 


(c) 
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Each generator shall be provided with a name-plate showing 
the maker’s name; revolutions per minute; normal volts 
and amperes corresponding to the rating; rating in kilo- 
watts if d.c.; and, if a.c. rating in kilovolt-amperes; fre- 
quency in cycles per second, and number of phases. 


Each motor shall be provided with a name-plate showing 
the maker’s name; normal full-load speed in revolutions 
per minute; normal volts and amperes corresponding to the 
rating, including the rating of the secondary of a wound- 


—— 


rotor induction-type motor; rating in horsepower; and the © 


period of time during which it can operate at rated full load. 


The time period given shall be 5, 10, 15, 30, 60 or 120 


minutes, or continuous. 


Motors of the so-called high-reactance type shall be so — 
marked that the inspector will be able to identify the type — 


without difficulty. 


Rule 2003 
Transformers 
See also Section 32 and Rules 5002, 5004 and 5102. 


In generating stations and sub-stations, transformers shall 
be so located that fire and smoke from burning insulation 


or oil will be unlikely to cause damage; if they are oil- — 
cooled they should be installed in vaults unless they are 


located in a sub-station building used for no other purpose. 


High-potential transformers in other than generating © 
stations or sub-stations, whether filled with a liquid which — 


will or will not burn, shall, when supplied by primary 


services, be located as near as practicable to the point of — 


service entrance. 


An air-space of at least 6 inches shall be provided between — 


transformers and between them and adjacent surfaces. 


Transformers adjacent to buildings, including their 
conductors and control and protective equipment, shall 
not be accessible to unauthorized persons; they shall not 
be located so as to interfere with firemen; they shall be 
isolated with respect to combustibility of surroundings, 
window exposure and nature of occupancy of adjacent 
buildings; drains for carrying away over-flowing liquid 
shall not come in proximity to combustible structures or 
materials; unless isolated by elevation they shall be sur- 
rounded by an enclosure, which if of metal, shall be 
grounded; suitable warning signs indicating the highest 
potential employed shall be conspicuously posted. 


——— 
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(d) High-potential transformers containing a liquid that will 


(e) 


burn where installed in, upon or adjacent to buildings 
(which are not generating and/or sub-stations), shall 


comply with the following requirements: 


(1) They shall when within a building be installed in a 
vault except as provided in sub-clauses 2 and 3 hereof. 


(2) Transformers in electric furnace rooms of fire-resistive 
construction may be installed without a vault if 
provided with a concrete basin with curbs not less than 
6 inches in height on the inside surface and of a dimen- 
sion sufficient to retain all the oil used in the trans- 
formers. There shall be no other combustible material 
in the vicinity of such transformers. 


(3) Transformers used with capacitators may, by special 
permission, be installed without a vault when 
provided with a concrete basin as described in the 
preceding paragraph of this rule and when the other 
requirements of Rule 5007 are complied with. 


(4) Transformers mounted upon a roof of a building shall 
be installed in a vault. 


(5) Transformers attached to the exterior of a building, 
or in immediate proximity thereto, shall be placed only 
against blank masonry or other non-combustible walls 
away from all openings so as not to expose combustible 
attachments such as eaves, cornices and porches. If 
attached to the building they shall be separated from 
it by substantial non-combustible supports, providing a 
separation of not less than 6 inches. 


Approved high-potential transformers containing an 
approved insulating liquid which will not burn in air, 
when installed in, upon or adjacent to buildings (which are 
not generating stations or sub-stations), shall comply with 
the following requirements: 


(1) When installed within a building they shall: 


i. Be surrounded by a suitable enclosure to prevent 
access by unauthorized persons. 
ii. They shall be protected from mechanical injury. 
iii. If installed in a confined space ventilation of the 
space shall be provided. 

(2) When any transformer is rated in excess of 25 kva 
at 25 cycles, or 37144 kva at 60 cycles, one of the 
following additional safeguards shall be provided: 

i. Transformers shall be installed in a pan or basin 
of metal or concrete large enough to retain the liquid 
from the largest transformer. 
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(f) 


(g) 
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ii. Means of absorbing any gases generated by arcing 
inside the case of the transformer shall be 


provided. 


ill, 


— 


air where they can do no harm. 


(3) When installed on the roof of a building they shall be 
located well away from doors or windows or, if located 
so that overflowing liquid might reach a window or 


A pressure-relief vent shall be provided and if the © 
space in which a transformer is located be poorly — 
ventilated, the vent shall be connected to a chimney 

or flue which will discharge such gases into the outer ~ 


| 


door, they shall be mounted within a metal pan or 


concrete basin large enough to contain the liquid used. | 


(4) When mounted upon exterior walls or adjacent to 


buildings they shall comply with Rules 2003 (c) and — 


2003 (e) (5), except that no drainage system shall 
be required. 


(5) Transformers exceeding 15,000 volts between terminals — 


shall be installed in a vault. 


Low-potential transformers rated at not more than 750 
volts and 10 kva may be installed without a vault in a 
building or room of other than fire-resisting construction, 
if there is no combustible material in the vicinity of the 
transformer. 


Transformers rated at not more than 750 volts and not 
more than 25 kva in any one unit, or not more than 
75 kva total rating, may be installed without a vault ina 
building or room of fire-resisting construction and 
containing no other combustible material in the vicinity 
of the transformer, if surrounded by concrete curbs not less 
than 6 inches high forming a basin of sufficient capacity to 
retain all the liquid used in the transformers. 


Low-potential transformers of the dry-core type shall be : 


so mounted that there will be an air space of at least 14 inch 


between the transformer casing and adjacent surfaces. If — 
any adjacent surface be of combustible material, the air — 


space shall be increased to not less than 12 inches unless 
such surface be protected by incombustible absorption- 
resisting insulating material. 


Note: Bell and/or signal transformers with primary potential 
not exceeding 250 volts are excluded from these requirements. 
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(h) Each transformer or bank of transformers shall be protected 


(i) 


(j) 


(a) 


(b) 
(c) 


(d) 


against short-circuit conditions by overcurrent devices 
rated or set at not more than two hundred and fifty per cent 
(250%) of rated full load. 


Potential instrument transformers shall be protected in 
the primary circuit by a fuse rated at not more than 
3 amperes. 


Note: It is recommended that an external resistor be placed 
in series with the primary winding of a potential instrument 
transformer of high voltage rating in order to limit a possible 
short circuit current to a value which can safely be interrupted 
by a fuse. 


Each transformer shall be provided with a nameplate giving 
the maker’s name, rating in kva, primary and secondary 
voltage ratings, frequency, and liquid capacity (if of the 
liquid-filled type) in gallons. If to be filled with an 
approved liquid that will not burnin air, the liquid shall 
be specified. (See Rule 203 (b).) 


Rule 2004 
Capacitors (Electrical Condensers) 


Note: For hazardous locations see Section 32. 


Capacitors shall be installed in accordance with relevant 
Clauses of Rule 2003 except where they are of the type 
made up of small units separately protected by over-. 
current devices, and provided that if flammable oil be 
used each unit shall contain not more than 3 Imperial 
gallons. 


Capacitors shall not be exposed to mechanical injury. 


Capacitor banks other than those covered by Clause (e) 
shall be protected by a circuit-breaker or by a switch 
and fuse. The protective device shall be arranged to 
operate at a current corresponding to not more than 
one hundred and fifty per cent (150%) of the rated current 
of the capacitor in any ungrounded conductor. 


Capacitors other than those directly connected to individual 
motors, (For exception see Clause (e) ), without switch or 


overcurrent device interposed, shall be provided with 


means for draining the stored charge to 50 volts or less 
within one minute after the capacitor is disconnected from 
the source of supply. If the drain or discharge circuit be 
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not permanently connected to the terminals of the capacitor, — 
or capacitor bank, automatic means shall be provided for — 


connecting the capacitor to the discharge circuit on the 
removal of voltage from the line. Manual means of 
connecting the discharge circuit to the capacitor shall not 
be used. 


(e) Capacitors of 100 kva. or less, if associated with an indivi- 
dual motor of 100 h.p. or less, for power-factor correction, 
and if the kva. capacity of the capacitor does not exceed the 
horsepower capacity of the motor, may be connected at 


any point on the load side of the motor-circuit switch 


and overcurrent device, in which case: 


(1) Conductors supplying the capacitor shall be of a size 
not less than those supplying the motor starter. 


(2) No overcurrent device and no disconnecting switch 
need be connected in the capacitor circuit. The 
overcurrent device and switch in the motor circuit 
need not be of a rating greater than that required 
by the motor without the capacitor. 


(f) All live parts of capacitors shall be rendered inaccessible 
to unauthorized persons. 


Rule 2005 
Switchboards 


(For grounding of instrument cases on switchboards, 
see Rule 904(a) (7)). 


(a) Panels of switchboards shall be of incombustible 
material and shall be substantially supported on metal 
frame-work. 


(b) Only switchboards of the dead-front and enclosed types 
shall be accessible to unauthorized persons. In the case 
of dead-front switchboards live parts on the rear shall be 
inaccessible to unauthorized persons. When it is 
necessary to protect exposed live parts switchboards 
shall be guarded from falling objects. All other switch- 
boards shall be inaccessible to unauthorized persons. 


(c) Switchboards shall not be built up to the ceiling, a space 
of 3 ft. being left, if possible, between the ceiling and the 
board. If this distance cannot be obtained, the ceiling 
shall be protected against fire from the switchboard. 


Cor et eee ee 
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(d) 
(e) 


(f) 


(g) 


Behind switchboards there shall be at least 3 ft. between 
equipment on the back of the switchboard and the wall. 
This space may be enclosed with a suitable netting or 
grating, but if so, provision shall be made for ready ingress 
and egress at each end. 


Bus-bars if rigidly mounted may be bare. 


Conductors of not less than No. 12 B. & S. Gauge copper 
wire shall be used for wiring to ground detectors, volt- 
meters, indicating integrating wattmeters. 
Overcurrent devices shall protect such wiring to instru- 
ments mentioned above but where it is essential to maintain 
a complete circuit under all conditions of operation or 
where the opening of a circuit would create a dangerous 
condition such overcurrent devices shall be omitted. 


For potentials between 150 volts to ground and 750 volts 
between conductors, suitable insulating floors, mats, or 
platforms, affording good footing, shall be provided and 
shall be so placed that operators cannot readily touch 
live parts unless standing on such floors, mats or platforms. 


For potentials above 750 volts, all live parts of switch- 
boards shall be either remote from access, or protected by 
suitable covers, even if insulating floors, mats, or plat- 
forms be provided. 


Adequate illumination (for reading instruments and for 
operation, etc) shall be provided both in front of and 
behind switchboards. 


Switches shall be labelled to indicate the destination or 
purpose of each circuit controlled thereby. 


Bus-bars of smaller cross-sectional area than 34 sq. in. 
shall be designed for a current density not exceeding 1,000 
amperes per sq. in. Those of 34 sq. in. and larger cross- 
sectional area may be designed under limitations imposed 
by the graphs shown on page 124. 
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Note: Amperes per Sq. In., 30 deg. C. rise, based on 40 deg. C. 
Ambient Temperature. 


The foregoing curves give the current-carrying capacity of the usual 
sizes of copper buses and are to be used for currents not exceeding 
3000 amp. a.c. and 10,200 amp. d.c. 


(k) Temperature rises shall not exceed those specified below: 
Above an ambient temperature of 40 deg. C. (104 deg. F.) 
while carrying either their rated or full-load current until 
temperatures, as indicated by either mercury all-glass 
thermometers or thermo-couples, become constant. 

(a) Buses (Open type)—35 deg. C. (63 deg. F.) 
Connections and all other current-carrying parts: 
Copper to copper—30 deg. C. (54 deg. F.). 
(b) Buses (Gum-filled type)—45 deg. C. (81 deg. F.). 
Connections and all other current-carrying parts: 


Tinned, sweated and gum-filled—40 deg. C. 
(72 deg. Fiy: ! 
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nD 


(1) 


(m) 


(n) 


(a) 


(b) 


(c) 


(d) 


(c) Non-current-carrying metal parts—/0 deg. C. 
(126 deg. F.). 


__ If silver contacts be used throughout, the following 
rises shall be permitted: 


(d) Buses—45 deg. C. (81 deg. F.) 
Connections and all other current-carrying parts: 
40 deg. C. (72 deg. F.). 


If non-enclosed air circuit-breakers be mounted on the 
face of a switchboard, they shall be mounted in a single 
row at the top of the switchboard. The top of such 
circuit-breaker, mounted on the front of the switch- 
board, shall be not less than 5 ft. above the floor line. 


Insulated conductors if closely grouped, as in the rear of 
switchboards, shall have an approved flame-retarding, 
moisture-resisting outer covering. 


The space behind switchboards shall be kept clear of 
foreign material and shall not be used for storage purposes. 


Rule 2006 
Storage-batteries 
Cells of the Open Type 


(See also Rules 3203(r), 3301(h).) 


Storage-batteries shall be placed in special rooms or en- 
closures used for no other purpose and inaccessible to 
other than authorized persons. 

Note: If batteries be of the “enclosed” type, switchboards 
and control equipment may be installed tn the same room. 


Storage-battery rooms or enclosures shall be thoroughly 
ventilated. 


Provision shall be made for sufficient diffusion and ven- 
tilation of the gases from the battery to prevent the 
accumulation of an explosive mixture in the battery room. 


Each storage-battery cell—except small cells of insulating 
material set in sand-trays, on shelves, or otherwise separated 
from the floor—shall be mounted on incombustible, ab- 
sorption-resisting insulators of such material as glass 
or thoroughly vitrified and glazed porcelain. 


Conductors in battery rooms, if of such material, or so 
located, as to be liable to corrosion, shall be protected by 
suitable acid-proof coverings or coatings. 
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(a) 


(f) 


(g) 


(a) 


(b) 


(c) 
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Rule 2007 
Lightning-arresters 


A lightning-arrester, if used, shall be connected to each 
ungrounded conductor of every outside overhead line 


at every generating or transforming station. 


Lightning-arresters located in readily accessible places 
shall be remote from combustible material and as near as 


practicable to the point where the conductors enter the 


station. 


Lightning-arresters if installed inside a building shall 


be well isolated from other equipment. 

Choke-coils and other attachments to lightning protection 
equipment shall have an insulation from ground and 
from other conductors at least equal to the insulation 
required at other points of the installation protected. 


Sharp bends, coils and kinks in the conductors between — 


the arresters and the outdoor lines shall be avoided as far 
as possible. 

The connection between arrester and line conductor or bus 
and between arrester and ground, shall be of copper wire 
or cable, or some approved equivalent and shall not be 
smaller than No. 6 B. & S. Gauge. 

Lightning arresters shall be grounded, according to the 
requirements of Section 9. 


Rule 2008 
Resistance Devices 


Rheostats, resistance boxes and similar equipment, if 


installed in dusty or linty places, or where exposed to 
flyings of combustible material shall be so constructed as to 
confine and quickly extinguish any arc or flame caused by 
the burning out of the resistive conductor and shall be 
equipped with dustproof face-plates. 


Note: For locations other than those above specified, these 
devices may be of any approved type. 


If conductors be grouped they shall not be supported by 
combustible material or located in dangerous proximity 
thereto. Conductors having approved flame-retarding 
outer Covering may be grouped, provided that the maximum 
difference of potential between any two conductors 
in a group cannot exceed 75 volts. 


Resistance devices shall be so installed that danger of 
communicating fire to adjacent combustible material will 
be reduced to a minimum. 


— 


(d) 


(e) 


(f) 


(a) 


(b) 


(c) 


(d) 
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If protective resistances be necessary in connection with 
automatic rheostats, incandescent lamps may be used, 
provided that they do not carry or control the main current 
or constitute the regulating resistance of the device. 


Incandescent lamps may be used as resistances but shall be 
so arranged that they cannot have impressed upon them a 
voltage greater than that for which the device is intended. 
Such resistance devices shall be marked in a permanent 
manner. to indicate the wattage and voltage of the lamps 
which are intended to be used therewith. 


Incandescent lamps may, by special permission, be used 
as resistances in series with other devices, if mounted in 
porcelain receptacles upon incombustible supports and 
if so arranged that they cannot have impressed upon them 
a sae greater than that for which the resistance is 
rated. 


Rule 2009 
Electro-thermal Appliances 
(For “‘Grounding’’ see Rule 908) 


Electro-thermal appliances may be grouped on branch- 
circuits used for no other purpose and protected by an 
over-current device rated or set at not more than 
15 amperes, each appliance being rated at not more than 
1,320 watts. 


Each electro-thermal appliance, the maximum rating of 
which exceeds 15 amperes, shall be supplied from a branch- 
circuit used solely for one such appliance. 


The appliance shall be controlled by an indicating switch 
which may be either on a circuit or on the appliance itself. 


Note: An attachment plug and receptacle may serve 
instead of a switch if the rating of the appliance does not 
exceed 30 amperes. 


If electro-thermal appliances such as smoothing-irons, 
glue-pots, soldering-irons, etc., or groups of such appliances, 
be used in manufacturing and industrial establishments, 
each device or group of devices shall be provided with an 
indicating-switch and a red pilot-light. 


Non-portable electro-thermal appliances shall be so in- 
stalled that danger of communicating fire to adjacent com- 
bustible material will be reduced to a minimum. 
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SECTION 20.—RULES 2009-2010 


(e) 


(f) 


(a) 
(b) 
(c) 


(d) 


(e) 
(f) 


(g) 


(h) 


(i) 


Electro-thermal appliances consisting of more than one 
individual heating element shall be designed with only one 
point of connection for supply. 


If a consumer’s service supply one electric range only, the ; 
conductors run from such service shall be not less in size | 
than those specified under ‘‘Service Conductors and 


Conduit.’’—Rule 402. 
Rule 2010 : 
Installation of Fixtures and Pendant Lamps 7 


(See Rule 514) 


Conductors of different systems shall not be contained 
in, or attached to, a fixture. 


No joint or tap shall be located within an arm or stem of a 
fixture. 


The identified supply conductors shall be connected to 
the identified conductor or conductors of each fixture. 


Note: See also Rule 2011(t) 


Fixtures attached to a conduit system or other grounded 
support shall be both mechanically and electrically con- 
nected thereto. 


Canopies and outlet boxes shall, taken together, provide | 
ample space for the proper making and protection of joints. — 


If electric fixtures be supported directly on walls or ceilings | 
of metal or metal lath, such fixtures shall be effectually © 
insulated therefrom, unless the non-current carrying 
metal parts of the fixtures be grounded. | 


Note: See Rule 904 (a) (5). 


No externally-wired fixtures shall be located in the immed- — 
iate vicinity of flammable material; nor shall any such 
fixture, of other than the chain type, be placed in a show 
window. 


Flexible cord or fixture wire supplying fixtures which are 
lowered by winches or other means shall be adequately 
protected from mechanical injury. 


Enclosures of recessed fixtures shall be spaced, except at | 
points of support, at least 144 in. from any adjacent com- 
bustible material. ; 


Se ee 
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(i) 


(a) 


(b) 


(c) 


(d) 
(e) 


ff) 


Wiring to recessed fixtures shall be as follows: 


Asbestos-covered conductors, not less than 4 ft. long, 
and either armoured or run in metal raceways, shall 
extend from the outside of the enclosure of the fixture 
to a junction box located not less than 1 ft. from the en- 
closure of the fixture. The temperature in this box shall 
not exceed 50 deg. C. (122 deg. F.), and the connection of 
the asbestos-covered conductor with the rubber-covered 
branch-circuit conductors shall be made in it. 


Note: Under the conditions outlined above the junction box 
need not be accessible if the connections therein are being made 
to a non-metallic sheathed cable or knob-and-tube wiring 


system. 
Rule 2011 
Receptacles, Rosettes and Lampholders 
(See Rules 513 and 602 (d) ) 


Note: It 1s strongly recommended that at least one conve- 
nience receptacle be installed on each wall of each living 
room, dining room and parlour of a private dwelling house, or an 
apartment suite; also that in all other rooms (except bathrooms) 
of such occupancies at least one such receptacle be installed. 


Receptacles (for so-called ‘‘convenience outlets’ rated 
at not more than 15 amperes capacity) may be so con- 
structed as to accommodate both parallel and tandem 
blade plugs. They shall not be of the screw-base type. 


Adapters for use with Edison-base lampholders shall be so 
constructed as to receive only parallel-blade caps. 


Receptacles for so-called convenience outlets of the 
standard tandem or parallel type shall be rated at not 
more than 125 volts—15 amperes. Receptacles for such 
outlets rated at 250 volts shall be so constructed that 
standard tandem or parallel type caps cannot be inserted 
therein. 


Receptacles and rosettes with exposed terminals shall not 
be used except where permitted in metal fittings, metal 
troughs and the like. 


Receptacles intended for attachment plugs shall neither be 
placed in ironing-board cabinets nor in other like enclosures. 


Floor-receptacles shall be of the waterproof, floor type 
unless, as in many cases in residences, danger from mech- 
anical injury, and from the presence of water, is negligible. 


Fuses shall not be used in rosettes. 
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(g) 
(h) 


(i) 


(j) 


(I) 


(a) 


(b) 


(c) 
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No medium-base lampholders rated at less than 660 watts, 
250 volts, are approved under this Code. 


Key sockets (lampholders) shall not be installed over, or in 
dangerous proximity to, readily combustible material, nor 
where flyings of combustible material are present. 


Under the above conditions, no lampholder shall be less” 
than 7)% ft. above a floor unless it be individually controlled 
by a switch, or be otherwise so located or guarded as to 
prevent the lamp from being “backed out” by hand. ~ 


Receptacles installed in any location where there is more 
(electrical) danger to life and property than there would be 
under ordinary conditions (see Rule 904(a) (2)), and in- 
every case where any of the portable appliances listed in 
Rule 904(a) (3) are used, or to be used, shall have an extra 
contact for grounding. Both receptacles and caps 
shall be polarized and shall be so constructed that they 
can be used only, respectively, with caps and receptacles 
of corresponding voltage rating. 


Lampholders, if permanently connected to a supply 
circuit, e.g. in the case of drop cords and fixtures, shall be so 
wired that the identified grounded conductor is con-. 
nected to the screw-shell binding post. 


Devices with pin-type terminals shall be for temporary use 
only. 


Note: Its strongly recommended that in damp places or 
other locations where lampholders would be exposed to 
mechanical injury, the outer case of such lampholders be of 


an insulating material that will resist mechanical shock. 


Rule 2012 
Gas-filled Incandescent Lamps 


Incandescent lamps shall not be used in medium-base 
lampholders if rated at more than 300- watts, nor in 
mogul-base lampholders if rated at more than 1500 watts. 

For lamps rated at more than 1500 watts, special approved 
lampholders or other approved equivalent devices shall 
be used. Medium-base lamp bulbs of 300-watt capaci 
shall have a heat-deflecting disc or the equivalent. 


Incandescent lamps shall not be located in Gone ender 
nor where liable to contact with flammable material 
unless they are so installed (e.g. in approved fixtures 
equipped with shades or guards), as to operate at a safe 
temperature. 


In show windows and show cases, lampholders havings 
paper or fibre linings shall not be used. { 


a 


— eee. 


(a) 


(b) 


{c)~ 


(d) 


(e) 


(a) 


(b) 


(c) 


fd) 
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Rule 2013 
Arc Lamps 


Arc lamps shall be equipped only with such resistances or 
regulators as are enclosed in incombustible cases, such 
resistances or regulators being treated as sources of heat. 
An incandescent lamp shall not be used as a resistance or 
regulator. 


Arc lamps shall be equipped with globes and spark-arresters. 
The globe shall be guarded by wire-netting having a mesh 
not exceeding 144 in. The globe, netting, and spark- 
arrester, need not be used if the lamp be of the enclosed-arc 
type. 

Outdoor arc lamps attached to a building and supplied 
from the interior installation shall be suspended at least 
8 ft. above the ground level. Indoor arc lamps shall be 
hung out-of-reach or shall be suitably protected. 


Leads to arc lamps shall have a current-carrying capacity 
approximately fifty per cent. (50%) in excess of the normal 
current of the lamp. If the leads are larger than No. 14 
B. & S. Gauge and the lamp suspension provides for raising 
and lowering, they shall be stranded. 

An over-current device shall be provided for each lamp 
or series of lamps. 

Rule 2014 


Mercury-vapour Lamps 


Mercury-vapour lamps shall be equipped only with such 
resistances or regulators as are enclosed in incombustible 
cases, such resistances or regulators being treated as sources 
of heat. If these resistances or regulators be subject 
to flyings of combustible material they shall comply with 
applicable requirements of Section 32. 


Except as provided in Clause (c), mercury-vapour lamps 
shall be connected to branch-circuits protected by over- 
current devices rated, or set, at not more than 15 amperes. 
Note: See ‘‘Protection of Circuits’’—Rule 803(c). 


Mercury-vapour lamps may be grouped on a branch- 
circuit which does not supply any other devices provided 
that:— oe 

(1) They are mounted in a single frame. 

(2) Their aggregate capacity does not exceed 4,000 watts. 
(3) They are connected in parallel. _ 

(4) There are not more than 4 lamps in-the group. 
Fixtures. carrying mercury-vapour -lamps shall be wired 
with conductors not smaller than No. 12 B. & S. Gauge. 
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(a) 


(b) 


(c) 


(d) 


SECTION 30.—RULE 3001 


SECTION 30—ELECTRIC CRANES AND HOISTS 


Rule 3001 
(See also Rule 3203(p) ) 


Collector Conductors 


Collector conductors shall be secured at their ends by 
means of strain insulators, and _ bridge collector 
conductors shall be so mounted on insulators that the 
extreme limit of displacement of the conductor will not 
bring the latter to less than 14 in. from any adjacent surface. 


Main collector conductors carried along runways shall be 
either attached to, or shall rest upon, insulating supports 
placed at intervals not exceeding 20 ft. If run in the same 
horizontal plane such conductors shall be separated not 
less than 6 in. except for monorail hoists for which a spacing 
of not less than 3 in. may be used; when run otherwise, the 
spacing shall be not less than 8 in. If necessary, intervals 
between insulating supports may be increased up to 
40 ft., in which case the separation between conductors 
shall be increased proportionately. In no case shall 
the distance between parts of opposite polarity, and between 
live parts and ground when all “‘play”’ has been taken up 
in a direction which would decrease this distance, be less 
than 2 in. 


Bridge collector conductors shall be kept at least 214 i in. 
apart and, where the span exceeds 80 ft., insulating saddles 
shall be placed at intervals not exceeding 50 ft. 


Collector conductors shall be not smaller in size than is: 
specified in the following Table for various spans. . 


TABLE XXXII 


SIZES OF COLLECTOR CONDUCTORS FOR CRANES AND HOISTS: 


Distance between Size of Conductor Required 
Rigid Supports al 
Feet B. & S. Gauge : 


0 to 30 6 ] 


31 to 60 4 i 
over 60 Za | 


sg 4 OS 


Note: The above Table does not take the current-carrying 
capacity of the conductors into consideration. 
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(e) 


(f) 


(a) 


(b) 


(a) 


Along runways conductors may consist of steel of rigid 
sections such as angles, tees, etc., firmly mounted on 
insulating supports spaced at intervals of not more than 
20 ft. and such conductors shall be at least 1 in. distant 
from other conductors and conducting material. All 
sections of the conductors shall be mechanically and 
electrically connected to ensure electrical continuity. 


Collector conductors shall be inaccessible to unauthor- 
ized persons. 


Rule 3002 
Control and Protection of Circuits 


The main collector conductors shall be controlled by a 
switch located so as to be readily accessible from the 
floor and so that the collector conductors are visible from 
the switch. This switch shall be a motor-circuit 
switch. 


A limit-switch shall be provided for the upper limit of 
travel of crane hoists. 


Rule 3003 
Grounding 


Motor-frames, tracks and the entire frame of the crane shall 
be grounded as prescribed in Section 9. 


(a) 


(b) 


MINIMUM SPACINGS AROUND ELEVATOR CONTROL PANELS 


(c) 


(d) 


SECTION 31—PASSENGER AND FREIGHT ELEVATORS 


SECTION 31.—RULE 3101 


Rule 3101 
General 


Electrical equipment and wiring used in connection with 
elevators and dumbwaiters. (See also Garages, 
Rule 3301). 


Elevator machinery and its controlling and signalling 


equipment, except push-buttons and the like, shall be 
inaccessible to unauthorised persons. 


The following minimum spacings shall be left around 
elevator control panels: 


TABLE XXXIII 


(Exception: DUMBWAITERS) 


Location 


In front 

On at least one side of a single panel 

On the sides of a bank of panels 

Behind the apparatus on the back of a 
panel 


Note: This Clause is not intended to forbid the enclosing of 
the rear of control panels in steel cabinets but the provisio 
of such enclosure shall not alter the application of the Rule. 


An electric system having a rated (system or circuit) 
voltage in excess of 300 volts d.c. or a.c. shall have no part 
used for any control or operating circuit. Circuits of 
higher rated (system or circuit) voltage may, however, 
be used for the operation of motors, provided that all 
operating and signal wiring is thoroughly insulated from 
such power circuits and all machine frames and handropes 
are grounded. : 


A manually-operated multi-pole isolating switch shall be 
installed in the main power-supply line of each electric 
elevator machine or motor-generator set. This switch 
shall be located adjacent to and visible from the elevator 


(f) 


(g) 


(a) 


(b) 
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machine or motor-generator set. No provision shall be 

made for closing the switch from any other part of the 

building. When practicable, this switch shall be located 

in the machine room at the lock-jamb side of the entrance 
oor. 


Each drum type electric elevator (on which the lifting 
cables are positively anchored to the hoisting drum) driven 
by a polyphase motor shall be provided with a device 
which will prevent starting the motor if:— 


1. The phase rotation be in the wrong direction, or 
2. There bea failure in any phase. 


Limit switches installed in hoistways, where moisture, 
water, dust or hazardous condition exists, which is liable 
to prevent the proper functioning of the switch, shall be so 
constructed and of such a type as will function correctly 
in the particular condition present. 


All live parts of electrical apparatus in or on elevator cars 
or in elevator hoistways, shall be enclosed to prevent 
accidental contact. 


Rule 3102 
Conductors and Conduit 
(See Rule 501) 


Elevator circuits shall, in general, be run in rigid conduit. 
The conduit shall be equipped with approved terminal 
fittings having a single bushed opening for each conductor 
up to four in number. For more than four conductors 
the conduit may terminate in a bushing having a single 
opening, in which case the conductors shall be bunched, 
taped and coated with insulating paint. 

The conduit shall terminate as close to the conductor 
terminals as convenience will permit, but in no case shall 
the point of termination be nearer than 6 inches to the floor. 


Note: The foregoing does not apply to signal wires receiving 
energy from either primary batteries or bell-ringing trans- 
formers. 


The conductors between motors and control panel may be 
carried either in rigid conduit or separately supported on 
insulators or may be cabled together and taped or corded 
over all and finished with a suitable compound so as to 
form a rigid self-supporting cable. This cable shall not be 
more than (approximately) 3 ft. long and shall not be 
subjected to a temperatture in excess of 50 deg. C., (122 
deg. F.) 
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(c) Conductors in elevator hoistways (exclusive of the 
travelling cables used as flexible connections between the 
car and the rigid conduit system) shall be run in rigid 
conduit, except that either flexible conduit or 
armoured-cable may be used between riser and limit 
switch, interlocks, push-buttons or similar devices. 
Conductors and travelling cables where attached to the 
car shall be run in rigid conduit or metal raceways. 
Short runs of flexible conduit or armoured-cable on 
the elevator car may be used provided that they are 
securely fastened. Split tees and elbows may be used 
on exposed conduit work, except where the conduit 
contains feeders. 


Note: For control circuits in conduit, see Table X. Rule 601. 


(d) Conductors for elevator circuits—including operating, 
light, control and power conductors, and signal wires if 
these be an integral part of the wiring system—may be run ; 
in the same travelling cable or conduit system if the 
supply be taken from the same source of power. This may : 
be done even though the voltage be altered within the 
system from the elevator power supply circuit, provided 
that all the conductors are insulated for the maximum 
voltage found in the conduit system and that the instal- 
lation as a whole is insulated from ground for this maxi- 
mum voltage. 


(e) Conductors of car-lighting circuits and of signal systems, | 
if these be not an integral part of the elevator wiring 
system, shall be kept separate and run in separate travelling 
cables and raceways. 


(f) The flexible or travelling cables of the operating control and | 
lighting circuits shall be Type ‘‘E” cord having a braid 
which is both flame-retarding and moisture-proofed. 


Note: See Table X IV—‘‘ Flexible Cords’. 


(g) Electrical conductors and conduits shall not be installed | 
in elevator hoistways, except as required to supply power, 
light, communications or signals for the operation of such 
elevators, and except that by special permission other 
conductors and conduits may be installed in existing 
hoistways where space conditions permit. Junction 
splice boxes in main elevator feeder runs and other 
permitted runs shall open outside the hoistway. Con-_ 
duits shall be securely fastened to the hoistway con- | 
struction. High-potential conductors shall not be 
installed in elevator hoistways. (See Rule 5002 (j).) 
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(h) 


| Note: 
@ 


The minimum size of conductors shall be as follows: 


(1) For elevator operating and control circuits, No. 16 
B. & S. Gauge. Such conductors shall be protected by 
over-current devices rated or set at not more than 6 
amperes. 


(2) For signal circuits, No. 18 B. & S. Gauge. Such 
conductors shall be protected by over-current devices 
rated or set at not more than 3 amperes. 


(3) For lighting circuits, No. 14 B. & S. Gauge, except 
that for flexibility No. 16 B. & S. Gauge may in travell- 
ing cables be used in parallel. 


See ‘Sizes of Conductors and Conduit’’. Rule 601 (a). 


Conductors, or groups of conductors, used for the operat- 
ing and pilot circuits of elevator controllers, shall have 
an insulating, absorption-resisting, flame-retarding cover- 
ing specially approved for this service. 


Note: Until such coverings have been approved, rubber- 
covered conductors will be accepted. 


For the particular service intended this requirement takes 
precedence over Rule 501(j). 
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(a) 


(b) 


SECTION 32.—RULE 3201 


SECTION 32—HAZARDOUS LOCATIONS 
Classification of Hazardous Materials 
CLASSES I, I, III AND IV 


Equipment for use in hazardous locations is tested 
laboratories according to classes of hazardous vapour, 
gas and air, or dust and atr, atmospheres, as follows: 


CLASS I. 
Group A—Atmospheres containing acetylene. 


Group B—Atmospheres containing hydrogen or gases o 
vapours of equivalent hazards such a 
manufactured gas. 


Group C—Atmospheres containing ethyl ether vapour, 


Group D—Atmospheres containing gasoline, petroleum 
naphtha, alcohols, acetone, lacquer-solven 


vapours, and natural gas. 
CLASS II. 


Group E—Atmospheres containing metal dust. 


Group F—Atmospheres containing carbon black, coal 
or coke dust. 


Group G—Atmospheres containing grain dust. 


CLASSES HI AND Iv— 


Locations or atmospheres containing easily 
tgnitible fibres or dust. 


Rule 3201 
General 


The requirements of this Section apply to locations in 
which the Inspection Department judges the apparatus 
and wiring to be subject to the condition indicated by the 
classifications applying thereto, and shall be considered to be 
additional to or amendatory of the requirements of other. 
Sections in this Code covering ordinary installations. 


The intent of this Section is to require a form of construction. 
of equipment and of installation that will ensure safe 
performance under conditions of proper use and mai 
tenance. It is, therefore, assumed that users will exercise 
more than ordinary care with regard to installation and 
maintenance. 


SECTION 32.—RULES 3201-3202 139 


‘(c) In general it is desirable to reduce to a minimum the 


amount of electrical equipment used in hazardous 


_ locations, by installing therein only such equipment as is 


@). 


(b) 


essential for the processes being carried on. Service 
equipment, panelboards, switchboards, etc., shall, 
where practicable, be located in rooms or sections of the - 
building in which hazardous conditions do not prevail. 


If walls and partitions, floors and ceilings, be used to form 
hazard-free rooms or sections they shall be of substantial 
construction, built of or lined with incombustible material 
and shall ensure that such rooms or sections will remain free 
from hazards. When communicating with a hazardous 
area, fire-resisting substantially dust-tight self-closing 
doors may be permitted in Class II, III, and IV locations. 


Note: It is recommended that static electricity be removed by 
permanent ground wires from such machines as would 
otherwise accumulate a charge, and from belts by means which 
do not embody any device or process which ts liable to produce 
arcing or sparking save in a vacuum or some suitable enclosure. 


Rule 3202 
Class I Locations 


Note: Class I locations are those in which flammable 
volatile liquids, highly flammable gases, mixtures (such as 
polishing pastes, etc.) or other highly flammable substances 
are manufactured, used, handled, or stored in other than their 
original containers. 


This Class may include such locations as some parts 
of dry-cleaning and dry-dyeing plants, spray-painting 
establishments, flammable-gas plants, varnish manu- 
facturing plants, distilleries, rectifying and blending plants 
producing whiskey and other alcoholic beverage liquors, 
planis producing industrial alcohol, and establishments or 
andustries involving similar hazardous processes or 
conditions. 


Note: For Rules relating to Service or Filling Stations see 


Section 33. 


In locations judged to be as described for Class I the 
following provisions shall be observed. 


No service equipment, switchboard or panelboard shall 
be installed unless it be of a type approved for use in 
explosive atmospheres. 
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(c) 


(d) 


(e) 


SECTION 32.—RULE 3202 


Wiring shall be enclosed in rigid conduit with explosion 
proof joints and fittings. 


Conduit, unless it be of the seamless type shall not be ben 
in the field; conduit bends shall be so labelled or marked 
as to show. that they have been approved for use in 
explosive atmospheres. 


If it be necessary to use flexible connections, as at motor 
terminals, approved flexible fittings of the explosion- 
proof type, shall be used. 


At points where conduit terminates in an enclosure in 
which arcing or sparking is likely to occur, such as at motor 
terminals, switch boxes and the like, and wherever con- 
duit runs from a hazardous to a non-hazardous— 
location, the conduit shall be sealed off by a sealin 
compound approved for the purpose, which is not affecte 
by the surrounding atmosphere or liquids and which will not 
soften below 93 deg. C. (200 deg. F.). The sealing com- 
pound shall have a thickness of not less than 5/8 in. 


Joints in rigid conduit made with threaded couplings shall 
have at least 5 threads engaged. 


Rubber-covered conductors including those used for 
lighting-fixtures shall have a thickness of rubber not les 
than 3/64 in. 


Circuit-breakers shall be of a type approved for use in 
explosive atmospheres. Fuses shall not be installed unless 
mounted within explosion-proof enclosures. The cutout 
bases and their enclosures shall be approved as unit 
devices for use in explosive atmospheres. 


Transformers and capacitors containing a liquid that will 
burn in air, if located within buildings, shall be installed 
in a re-inforced concrete vault conforming to Rule 5004, 
The vault shall be provided with ample ventilation to 
remove hazardous vapours and with explosion-relief 
ducts. All vents and ducts shall be of reinforced concrete 
and this shall extend to a safe location outside the building. 
There shall be no opening from the vault to the interior 
of the building. 


Note: It 1s recommended that transformers and capacitors 
be located outside of the building proper and when so placed 
shall be so far away from explosive gases and vapours that 
a burn-out would not ignite them. The latter principle 1 
applicable to loading docks and tank farms. 


(f) 
(g) 


(h) 


_(k) 
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Transformers and capacitors containing a liquid that 
will not burn in air may be: 


(1) located within the hazardous area provided that they 
have explosion-proof enclosures, or 


(2) installed so as, in effect, to be removed from the 
hazardous location. 


Motors and generators shall be of types approved for use 
in explosive atmospheres. 


Devices or apparatus such as motor controllers, thermal 
cutouts, switches, relays, the switches and contactors of 
auto-transformer starters, resistance or impedance devices, 
which tend to create arcs, sparks, or high temperatures, 
shall not be installed unless such devices or apparatus are 
of a type approved for use in explosive atmospheres. 
Switches, controllers and other equipment requiring 
manual operation shall be externally operable. 


Note: It 1s recommended that, where practicable, such equip- 
ment be located outside of the hazardous area. (see Rule 
3201-d) and that where, as in the case of motor controllers, 
it is necessary that the equipment be controlled from a point 
inside the hazardous area, a suitable form of explosion- 
proof master switch be located inside the area to effect the 
operation of the equipment. 


Electric heating appliances shall be of a type approved for 
the particular location. 


Switches controlling lighting circuits shall not be installed 
unless they are of a type approved for use in explosive 
atmospheres. 


Electrical equipment shall be so marked as to indicate 
that it has been approved for use in explosive atmospheres. 


Sufficient general illumination shall be provided by fixed 
lighting units to eliminate, so far as is practicable, the 
need for portable lamps. Both fixed and portable 
lamps shall be enclosed in a manner approved for explosive 
atmospheres and shall be protected against breakage where 
necessary, by approved types of guards. Lampholders 
shall not be of the pendant type unless supported by and 
supplied through hangers of rigid conduit, or flexible 
connectors of a type approved for use in explosive at- 
mospheres. Rigidly mounted fixtures shall be strongly 
supported. Lampholders for portable lamps shall be of 
the moulded-composition, keyless type with no exposed 
metal parts. 
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(1) 


(m) 


(n) 


(0) 


(p) 


Portable lamps shall operate— 


(1) from ungrounded low-voltage circuits having inherent 
current-limiting characteristics or, 


(2) If of the line-voltage type shall be so designed that 
grounded non-current-carrying metal parts will not 
form a path to earth through other grounded metal 
with which the assembly may be in contact. 


Where flexible cord is required for portable lamps etc. 
it shall be of Type ‘‘S”’ and shall contain one extra insulated 
conductor to form a grounding connection for metal 
lamp guards, motor frames, and all other exposed metal 
portions of portable lamps and devices. 


Cords connected directly to supply conductors shall be 
securely supported so that the probability of a break in the 
conductors at this point will be minimized. 


Receptacles and attachment plugs shall be so connected 
as a part of an approved unit device with an explosion- 
proof interlocking switch that the plug cannot be 
removed while the switch is in the ‘‘on’”’ position, or ap- 
proved devices in which the current is broken in an 
explosion-proof enclosure shall be used. Such receptacles 
and plugs shall be of the polarized type which automatically 
provides a connection for the grounding conductor for 
the flexible cord. : 


The exposed non-current-carrying metal parts of equipment, 
fixed or portable appliances, fixtures, cabinets, cases, and 
conduit shall be grounded. 


There shall be no exposed live parts. 


Spray Booths 


Electrical apparatus, except as to modifications allowed i 
Clauses (s), (t) and (u) shall be in strict accordance with 
the foregoing Clauses of this Rule. However, such special 
electrical equipment may be required beyond the area 
defined in Clause (s) if the occupancy, other than spraying, 
is such as to create an extension of this hazardous area. 
Inspection Departments shall be consulted as to the 
limits of the areas and locations where electrical apparatus 
shall conform to the Rules covering Class I locations. 
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(q) 


(r) 


(s) 


(t) 


(u) 


(v) 


Where practicable, the use of portable lamps shall be 
avoided. If conditions be such that fixed lighting will not 
satisfactorily produce sufficient illumination on the object 
being sprayed, then a portable lamp wired with 3-con- 
ductor Type ‘‘S’’ cord (one conductor to be used 
for grounding non-current-carrying metal parts) and 
approved for the location, may be used, provided that 
it is securely mounted on a standard or pedestal, which 
in turn is securely fastened to a heavy base at least 16 in. 
in diameter. 


Note: The object of the foregoing is to minimize breakage 
of lamps due to accidental upsetting. 


No lamps, motors, or electric varnish-heaters shall be 
located inside spray booths, hoods, or ducts, or in any 
location where there is a possibility of the spray coming into 
direct contact with the above-mentioned equipment. 


Lamps and motors shall not be located within a distance of 
20 ft. from the face of a spray booth, unless they conform 
to Rules 3202 (t) and 3202(u). 


Motors within the location defined in Clause (s) shall be of 
one of the following types:— 


(1) The type approved for use in explosive atmospheres. 
(2) Any approved enclosed type. 


(3) Either the open or the protected type of induction 
motor having no brushes, make-and-break contacts, 
collectors or other arcing or sparking parts. 


Lamps within the location as defined in Clause (s) shall 
either be of the type approved for explosive atmospheres 
or of the enclosed ‘‘vapour-tight”’ type. 


When spray painting is carried on in a room not provided 
with a ventilated booth or hood the entire room shall be 
considered as being a hazardous location. 


Rule 3203 
Class II, III and IV Locations 


Notes: (1) Class II locations are those in which (1) com- 
“bustible dust 1s thrown, or ts likely to be thrown, into suspension 
tn the air in sufficient quantities to produce explosive mixtures, 
or (wt) those where it is impracticable to prevent such com- 
bustible dust from collecting in such quantities on or in 
motors, lamps or other electrical devices that they are ltkely to 
become overheated because normal radiation 1s prevented. 
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(a) 


(b) 


(c) 
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This Class may include such locations as some parts of flo 
mills, feed mills, grain elevators, starch plants, sugar, cocoa, 
and coal pulverizing plants, and establishments or industries 
involving similar hazardous processes or conditions. 


(2) Class III locations are those in which easily ignatible 
fibres or materials producing combustible flyings are handled, 
manufactured or used, and which are hazardous through 
such fibres or flyings collecting on or being ignited by arcing 
contacts, resistors, lamps or similar apparatus. { 
This Class may include locations such as some parts of cotton 
and other textile mills, combustible fibre manufacturing plants, 
cotton gins, clothing manufacturing plants, cotton-seed mulls 
woodworking plants and establishments or industries involving 
similar hazardous processes or conditions. 


(3) Class IV locations are those in which easily ignitible 
combustible fibres are stored or handled (except in rooms where 
such fibres are in process of manufacture) and which are 
hazardous through such fibres being ignited by arcing 
contacts, resistors, lamps or sumilar apparatus. 
This Class may include locations such as warehouses in which 
are stored or handled combustible fibres such as cotton (in- 
cluding cotton linters and cotton waste) sisal or henequen, tstle, 
jute, hemp, tow, coca, fibre, oakum, baled waste, kapok, 
Spanish moss, excelsior, and other similarly readily igntirble 
jibres. 
Where conditions are judged by the Inspection Depart- 
ment to be as described in Classes II, III and IV the 
following provisions shall be observed. . 


Service equipment, switchboards or panelboards shall 
not be installed unless all live parts are enclosed in dust 
tight metal enclosures or cabinets with provision for 
external operation only. 


Wiring shall be enclosed in rigid conduit. If it be 
necessary to use flexible connections, as at motor terminals 
or elsewhere, a short length of flexible steel conduit, 
which shall be bonded may be used. 
Conduit boxes and other fittings in which arcing or 
sparking may occur or which are used in locations where 
dusts are of an electrically conducting nature, shall be of the 
dust-tight type. Conduit boxes and other fittings for 
Class II locations shall have threaded hubs to receive the 
conduit. f 
Rubber-covered conductors shall have a thickness of 
rubber not less than 3/64 in. 
Note: It is recommended that pilot lights be installed on the 
outside of storage rooms to indicate whether the current in the 
room 1s ‘‘on’’ or “‘off’’. 


(d) 


(e) 


(f) 


(g) 
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Circuit-breakers shall be of an approved dust-tight 
aes. Fuses shall not be installed unless mounted within 
ust-tight enclosures. The cutout bases and _ their 
enclosures shall be approved as unit devices.. 
Motors and generators shall be of approved dust-tight 
types. 
If motors and generators of the enclosed, pipe-ventilated, 
types are used, both the inlet and outlet vents shall extend 
to a source of clean air by means of metal pipes substantially 
constructed with each section attached to the next by 
welding, rivetting or other approved means. The outer 
ends of vent pipes shall be suitably screened to prevent the 
entrance of animals or birds, and rain and snow, as far as 
practicable. If motors or generators are intended to be 
moved on their bases, a slip or universal joint tight enough 
to prevent the entrance of dust shall be provided in the 
vent pipes. 
Devices or apparatus such as motor controllers, thermal 
cutouts, switches, relays, the switches and contactors 
of auto-transformer starters, resistance and impedance 
devices, which tend to create arcs, sparks, or high temper- 
atures, shall not be installed unless such devices or apparatus 
are of an approved dust-tight type or are suitably en- 
closed in dust-tight cabinets. Switches, controllers, 
and other equipment requiring manual operations shall be 
externally operable without opening enclosures. 


Note: It is recommended that, where practicable, such 
equipment shall be located outside of the hazardous area (See 
Rule 3201 (a) ), and where,-as 1n the case of motor controllers, 
it is necessary that the equipment be controlled from a point 
inside the hazardous area, a suitable form of dust-tight 
master switch be located inside the area to effect the operation 
of the equipment. Where magnetic separators are used in 
conjunction with grinding of grain, starch, sugar or other 
similar materials, it ts recommended that the grinder motor 
control be so inter-locked with the magnet circutt of the separator 
that the motor cannot be energized 1f the magnet circuit 1s open. 
Motor controls for grinders should be so located with reference 
to exits that the machine may be shut down in the event of 
explosion or fire, without danger to the operator. 


It is recommended that transformers and _ capacitors 
embodying the use of oil be located outside the building 
proper and in such a manner that they and their com- 
bustible supports are at least 10 ft. distant horizontally 
from any exposed combustible parts or unprotected openings 
of buildings. 
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(h) 
(i) 
(i) 
(k) 


(1) 


SECTION 32.—RULE 3203 


Transformers and/or capacitors embodying the use of a 


liquid which will burn, shall be installed within a reinforced 
concrete vault conforming to Rule 5008 of this Code. Such 


a vault shall be provided with air cooling and pressure 
relief openings of non-combustible construction extended — 


to the outside of the buildings. Any openings from a 
vault into the building shall be protected by double 
approved fire-doors. . 


Transformers and/or capacitors containing a liquid which — 


will not burn shall either be of dust-tight construction 
with dust-tight terminal enclosures, or they shall be 
installed within a vault required by the preceding paragraph, 
or a fire-resistive room which is constructed so as to 


” 
li 


adequately exclude process dust or combustible flyings — 


and which is fitted with approved fire-doors. 


Electric heating appliances shall be of types approved 
for the particular location. 


Switches controlling lighting circuits shall not be installed 
unless they are of an approved dust-tight type. 


Electrical equipment shall be so marked as to indicatel 
that it has been approved for use in the particular location. — 


Sufficient general illumination shall be provided by fixed — 


1 
| 


lighting means to eliminate, so far as is practicable, the | 


need for portable lamps. Both fixed and portable 
lamps shall be enclosed in approved dust-tight enclosures. | 
Approved guards shall be supplied for all portable lamps _ 
and for all fixed lamps where exposed to mechanical i injury. 
Lamps shall not be so installed as to be exposed to injury 
when bales are being tiered or handled. Lamps of the 
pendant type shall be supported by and supplied through — 
approved dust-tight hangers of rigid conduit, or flexible 
connectors. If fixtures be rigidly mounted, supports of 


{ 


adequate strength shall be provided. Lampholders for 


portable lamps shall be of the moulded-composition 4 


keyless type with no exposed metal parts. 
In Class II locations, if light be required for the interior | 


of bins, hoppers, elevators, conveyors, and similar equip-_ 


ment or construction, such light shall, if practicable, be 


supplied by lamps enclosed in dust-tight globes properly — 


ee ee 


protected against mechanical i injury and mounted flush in~ 
the walls, ceiling, or floors of the equipment or construction. — 


Wiring or fixtures shall not be permitted inside of binsy™ 
hoppers, elevators, or conveyors. 


Where flexible cord is required for portable lamps, etc., . 


it shall be of Type S and shall contain one extra insulated 
conductor to form a grounding connection for metal 
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(m) 


(q) 


(r) 


lamp guards, motor frames and all other exposed metal 
portions of portable lamps and devices. 

Portable cords connected direct to supply conductors 
shall be securely supported so that the probability of a 
break in the conductor at this point will be minimized, 
and shall be provided with a switching device in the supply 
conductors. 

Receptacles and attachment plugs shall be of an approved 
type which confines any arc by means of a dust-tight 
enclosure. Such receptacles and plugs shall be of the 
polarized type that provides a connection for the grounding 
conductor of the flexible cord. 

Note: It ts recommended that attachment plugs and re- 
ceptacles be so connected, as a part of a unit device, with a 
dust-tight, interlocking switch, that the plug cannot be 
inserted or removed while the switch is in the “on” position. 
The exposed non-current-carrying metal parts of equipment, 


fixed or portable appliances, fixtures, cabinets, cases and 


conduit shall be grounded. 

There shall be no exposed live parts except as permitted 
for electric cranes in Classes III and IV. 

Electric cranes may be installed in Classes III and IV 
locations under the following conditions. Electric cranes 
operating over combustible fibres shall not be operated on a 


_ system with a grounded conductor. Feeders for electric 
_ cranes shall be furnished with a recording ground-detector, 


and protected by a relay which will automatically open the 
feeder circuit-breaker in the event of the insulation of 
the system falling below 1000 ohms. Bare conductors for 
cranes operating in rooms used for the storage of com- 
bustible fibres shall be protected by suitable barriers so 
arranged as to prevent any escape of sparks or hot particles 
and the moving current-collectors shall be so designed as to 
minimize sparking at sliding contacts. 

Note: It 1s recommended that, where the distance of travel 
permtis, current to the crane be supplied through Type S. 
flexible conductors equipped with an approved reel or 
take-up device. 

Electric trucks shall be used only in Class IV locations and 
shall have wheels equipped with rubber tires or made of 
non-conducting material. Electric trucks shall have their 
batteries charged only in rooms meeting the requirements 
of the following Clause. , 
Storage-battery charging equipment shall be located in 
separate rooms built of or lined with substantial in- 
combustible materials so constructed as adequately to 
exclude flyings or lint, and shall be well ventilated. 
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SECTION 33 
GARAGES AND SERVICE OR FILLING STATIONS 


Rule 3301 
General, Wiring and Equipment 


Note: The intent of this Section 1s to require a form of 
construction of equipment and of installation that will ensure ' 
safe performance under conditions of proper use and main-. 
tenance. It is, therefore, assumed that users will exercise’ 
more than ordinary care with regard to installation and | 
maintenance. 4 
In general, it is desirable to reduce to a minimum the amount | 
of electrical equipment used in these locations by installing 
therein only such equipment as is essential for the work being) 
carried on. It is recommended that service equipment, 
panelboards, switchboards, etc., be located, where) 
practicable, in rooms or section of the building in whtch the, 
definition does not apply, when such equipment may be of the: 
types approved for such locations. y 


(a) In garages and service or filling stations as defined | 
this Code the apparatus and wiring shall be subject to the 
following provisions which shall be considered as additional | 
to or amendatory of the requirements of other Sections. 
in this Code covering ordinary installations. 1 


3 
y 


(b) In certain portions of such premises conditions are liable 
to be such as to create a hazard similar to that encountered 
in Class I locations and in these portions of such premises: 
especially in pits or other depressions such as spaces beneath} 
gasoline pumps, where vapours may collect, the provisions: 
of Rule 3202 shall be complied with. | 


(c) The wiring method shall be as follows:— 


(1) Ina garage that will not accommodate more than two 
vehicles any wiring method specified in Section 


may be used. 


(2) If the floor area be sufficient to accommodate more than 
two vehicles wiring shall be in conduit, surface metal 
raceways, armoured-cable, wireways, or busways.. 


(d) Equipment in which arcing or sparking may occur shall 
conform to the following: 

(1) Fixed generators or motors having commutators, 
collector rings, or other make-and-break or slidin 
contacts, if located within 4 ft. of the floor, shall) 

be of approved enclosed types. 4 


(e) 


(f) 


(g) 


(h) 
(i) 
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(2) Control equipment shall not be located within 4 ft. 
of the floor. 


(3) Over-current devices, switches, receptacles, fixed 
lampholders and charging panels shall not be located 
within 4 ft. of the floor. 


(4) Gasoline pumps, or other equipment handling gasoline, 
which within their pedestals are wired for electric 
current, shall be wired in rigid conduit. All joints 
in such conduit and all electrical fittings and devices 
of any description forming a part of the assembly 
shall be approved for use in Class I locations. 


Types of flexible cords shall be as follows: 


(1). For pendant lamps—Type K or S. 
(2) For portable lamps and equipment—Type S. 
(3) For battery-charging—Type S. 


Flexible cord, and devices used with such cord, shall conform 
to Rule 904(a) (3). 


Cords used for the connection of portable appliances shall 
carry the male end of a polarity-type pin-plug connector or 
equivalent: the female end being of such design, or so 
hung, that the connector will break apart readily at any 
position of the cable. The connector shall be kept at 
least 4 ft. above the floor. 


Lampholders of fixtures and pendant lamps shall be 
connected in conformity with Rule 2010. Portable 
lamps shall be equipped with handle, lampholder, hook 
and substantial guard attached to the lampholder or the 
handle. Lampholders shall be keyless and of moulded 
composition, metal-sheathed porcelain, or other types 
approved for the purpose. 


Live parts of equipment shall be guarded to prevent 
accidental contact therewith. 


All metallic conductor enclosures and exposed metal parts 
of fixed equipment, except pendant lamps operating at 
not more than 150 volts, shall be grounded in conformity 
with Section 9. 
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SECTION 34 
WHERE EXCESSIVE MOISTURE OR CORROSIVE 
LIQUIDS OR VAPOURS ARE PRESENT 
Rule 3401 | 
General, Wiring, and Equipment | | 
Note: This Section covers locations in which motsture in the 
form of vapour or liquid 1s present in quantities which would be 


liable to interfere with the normal operation of electrical 
equipment: it includes locations where apparatus or wiring 
may be subjected to condensing of motsture, or to dripping or 


splashing of liquid, such as: \ 
Basements (other than Dairies (Commercial i 
in dwelling houses) and Farm) 
A battoirs Dye Works ; 
Bath Houses Ice Plants ; 
Bottling Works Ice Cream Plants 
Breweries Laundries (Commercial) 
Cold Storage Plants Packing Plants A 
Canneries Stables 


The intent of this Section is to require a form of construction of 
equipment and of installation that will ensure safe performance 
under conditions of proper use and maintenance, it 1s, therefore, 
assumed that users will exercise more than ordinary care with 
regard to installation and maintenance. ; : | 


(a) Where moisture is present, either in the form of vapour of) 
liquid, in quantities which would be liable to interfere with 
the normal operation of electrical equipment, the 
apparatus and wiring shall be subject to the following 
provisions, which shall be considered as additional to ei 
amendatory of the requirements of other Sections in this 
Code covering ordinary installations. : : 


(b) In general, it is desirable to reduce to a minimum the 
amount of electrical equipment used in these locations: 
by installing therein only such equipment as is essential) 
for the process being carried on. Service equipment 
panelboards, switchboards, etc., shall, where practicable, 
be located in rooms or sections of the building in which 
the conditions as mentioned above do not obtain when such 
equipment may be of the types approved for such locations 


‘ 
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c) 


(d) 


(e) 


Wiring may be enclosed in rigid conduit, or lead-covered 
armoured cable, non-metallic sheathed cable, or open 
wiring, may be used. Open wiring shall be adequately 
protected against mechanical damage. Drip-loops shall 
be provided on conductors wherever moisture could run 
along conductors and enter any fitting or bushing, unless 
such fitting or bushing be effectually sealed. All joints 
in conduit shall be made water-tight. Woodwork used 
in the construction of guard strips, boxing for conductors, 
etc., shall be well coated with moisture-proof paint. Split 
knobs (so-called) shall not be used. When non-metallic 
sheathed cable is used it shall be kept away from wet 
surfaces by suitable means. In locations referred to in 
Rule 3401 (d) conductors insulated with varnished 
cambric shall not be used. 


Note: As an alternative to the above, conduit may be so 
arranged as to drain at frequent intervals to convenient locations, 
and be equipped with suitable fittings which will allow the 
moisture to drain out of the system. 


Motors, generators, controllers, circuit-breakers, fuse 
cutouts and other equipment shall be provided with 
enclosures of water-tight, splash-proof, or drip-proof 
construction as may be required for the particular installa- 
tion and particular location of the apparatus involved. If 
apparatus be liable to be partially submerged or subject to 
direct streams of liquid under pressure, enclosure shall be 
water-tight. If apparatus be liable to be subjected to 
splashing of water from floor or walls, enclosures shall be 
splash-proof. If apparatus be liable to be exposed only to 
falling or condensing moisture, drip-proof enclosures shall 
be used. Switches, controllers and other equipment 
requiring manual operation shall be externally operable. 


If electrical equipment be liable to be exposed to the 
action of corrosive liquid or gases, all metal parts either 
shall be made of non-corrodible metal or shall be sub- 
stantially plated or coated with permanent non-corrodible 
material. 


Screws or bolts used for securing electrical equipment in 
place shall be made of non-corrosive metal. 


Circuits shall, where practicable, be so arranged that current 
may be entirely cut off from a point outside the area. 
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(f) 


(g) 


(h) 


(i) 
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Lampholders shall be of weather-proof, keyless type an 
if not attached to fixtures, shall be hung by separate 
stranded, rubber-covered conductors not smaller than 
No. 14 B. & S. Gauge. The pendant conductors 
shall be soldered directly to the branch-circuit con- 
ductors and supported independently of them. Pendant 
conductors over 3 feet long shall be twisted together. 
Lampholders for portable lamps shall be of the moulded- 
composition, keyless type with no exposed metal parts. 
Where flexible cord is required for portable lamps, etca 
it shall be of Type S, K or PAWP and shall contain one 
extra insulated conductor to form a grounding con- 
nection for metal lamp-guards, motor frames and all other: 
exposed metal portions of portable lamps and devices. 


The exposed non-current-carrying metal parts of equipment, 
whether fixed or portable, appliances, fixtures, cabinets, 
cases, and conduit, shall be grounded as required be 
Section 9, 


Live parts of equipment shall be guarded to preven 
accidental contact therewith. i 


=o 
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SECTION 35 
MOTION-PICTURE STUDIOS AND PROJECTORS 


Rule 3501 
General, Wiring, and Equipment 


(a) The requirements of this Rule shall apply to motion- 
picture studios, exchanges, factories, and laboratories, 
and to that building or portion of a building in which 
motion-picture films are manufactured, exposed, developed, 
printed, rewound, repaired or stored. This Rule shall not 
apply where only approved slow-burning (cellulose-acetate 
or equivalent) film is used. 


(b) The wiring method shall be rigid conduit. 


Note: Portable cables or flexible cord may be used on studio 
stages and at other locations where fixed wiring methods are 
impracticable. 


(c) Lamp outlets on walls shall consist of lampholders 
mounted in outlet boxes and equipped with open-end 
guards riveted to the cover of the box. 


(d) Pendant lamps shall be suspended by means of reinforced 
cord, armoured cord, or armoured cable, and shall be 
protected by lampguards. 


(e) Atpatching tables, composition, or metal-sheathed porcelain, 
keyless lampholders shall be employed and shall be 
equipped with guards to protect the lamps from mechanical 
injury. 


(f) In film-storage vaults lamps shall be installed on rigid 
fixtures and enclosed in vapour-tight globes. Lamps shall 
be controlled by a double-pole switch located outside the 
vault. Neither electric motors nor portable lamps shall 
be placed in the vault. 


(g) For portable lamps, composition, or metal-sheathed 
porcelain, keyless lampholders shall be used. The cord 
shall carry the male end of a pin-plug connector or 
equivalent, the female end being of such design or so hung 
that the connector will readily break apart at any position 

of the cord. The connector shall be kept at least 1 ft. from 
the floor. The lampholder shall be provided with a 
guard, hook and handle. The provisions of this Section 
shall not apply to portable lamps used as properties in a 
motion-picture set on a studio stage or similar location. 
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(h) Type S cord shall be used on portable lamps and spent 


(i) Motors or generators having brushes or sliding contacts 
shall be of approved dust-tight or enclosed types. 
This requirement shall not apply to motors or generators 
used on studio stages but the live parts of such machines 
shall be guarded or enclosed in accordance with Clause (I). 

: 

(j) Switches shall be of the externally operable type. 


(k) All metallic conductor enclosures and the exposed metal 
parts of fixed equipment, except pendant lamps operating — 
at not more than 150 volts, shall be grounded in con-— 
formity with Section 9. 


(I) Live parts shall be enclosed to prevent accidental contact | 
therewith. Rheostats shall be enclosed and externally — 


operable. 
Rule 3502 
Motion-picture Projectors | | 
(a) Projectors shall be approved for the purpose as an assembly © 
or shall comply with both of the following conditions: 
(1) An approved projector shall be used. 
(2) An approved projector lamp shall be used. 


(b) Conductors supplying outlets for projectors of the 
professional type shall not be smaller than No. 4 B. & S. 
Gauge and shall be of sufficient size for the projector 
employed. 


(c) Asbestos-covered conductors shall be used on arc lamps © 
and other equipment where the ambient temperature at © 
the conductor as installed will exceed 50 deg. C. # 
(122 deg. F.). 


(d) Hard-service cords, Types K, S or SJ shall be used on | 
portable equipment. 


(e) Incandescent lamps in projection rooms or booths shall be 
provided with an approved lamp guard unless otherwise — 
protected by incombustible shades or other enclosures. 


(f) Motor-generator sets, transformers, rectifiers, rheostats, 
and similar equipment for the supply or control of current 
to arc lamps or projectors shall, if practicable, be located — 
in separate rooms. If placed in the projector room they 
shall be so located or guarded that arcs or sparks cannot 
come into contact with film, and motor-generator sets — 
shall comply with Rule 3501 (i). on \ 


(a) 


(b) 


SECTION 35.—RULE 3503 


Rule 3503 
Sound-recording and similar Equipment 


Note: This Rule applies to installations of equipment and 
wiring used for sound recording and reproduction, centralized 
distribution of sound, public address, speech-input systems 
and electronic organs. 


Except as modified by this Rule, wiring and equipment from 
the source of power to and between devices connected to 
an interior wiring system shall comply with the require- 
ments of this Code covering the particular locations 
involved. 


Conductors of different systems grouped in the same 
conduit or other metallic enclosure, or in portable cords 
or cables, shall comply with the following requirements: 


(1) Power-supply conductors shall be properly identified 
and shall be used solely for supplying power to the equip- 
ment to which the other conductors are connected. 


(2) Input leads to a motor-generator or rotary-converter 
shall be run separately from the output leads. 


(3) The conductors shall be insulated either individually, 
or collectively in groups, by insulation at least 
equivalent to that on the power-supply and_ other 
conductors, except where the power-supply and other 

~ conductors are separated by a lead sheath or other 
continuous metallic covering. 


(4) Flexible cords and cables shall be of Types P, K, S, SJ 
or other types specifically approved. for the purpose 
for which they are to be used. The conductors 
of flexible cords, other than power-supply conductors, 
may beof asizenotsmaller than No. 26 B. & S. Gauge 
provided that such conductors are not in direct 
electrical connection with the power-supply con- 
ductors and are equipped with current-limiting means 
so that the maximum power under any condition will 
not exceed 150 watts. 


(5) Terminals shall be marked to show their proper 
connections. Terminals for conductors other than 
power-supply conductors shall be separated from the 
terminals of the power-supply conductors by a 
spacing at least as great as that between power- 
supply terminals of opposite polarity. 


/ 
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(c) Storage batteries shall comply with the following: 


(1) Storage batteries shall be installed in accordance with 
Rule 20006. 


(2) Storage-battery leads shall be rubber-covered, Type R. 
(3) Overcurrent protection shall be provided as follows: 


(i) “A” circuits, when supplied by lighting branch- 
circuits, or by storage batteries of more than 
20 ampere-hour capacity, shall have over- 
current protection not exceeding 15 amperss. 


(ii) ‘“‘B” circuits shall have overcurrent protection 
not exceeding 1 ampere. The _ overcurrent 
protection shall be placed in each positive lead. 


(iii) ‘“‘C’’ circuits may be without overcurrent 
protection. 


(vi) Overcurrent devices shall be located as near as 
practicable to the battery. 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


~ (g) 


(h) 


(i) 
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SECTION 36 
ELECTRICALLY-OPERATED PIPE ORGANS 


Note: The following Rule applies only to those electrical cir- 
cuits and parts of electrically operated organs which are em- 
ployed for the control of the sounding apparatus and keyboards. 


Rule 3601 
General 


The source of energy shall be either a self-excited generator 
or a primary battery, and the operating potential shall not 
exceed 15 volts. 

Unless the generator and motor frames be grounded they 
shall be insulated both from each other and from ground. 
Note: See ‘Exposed Non-current-carrying Metal Parts’’ 
Rule 904 (c). 

All conductors, except common-return conductors and 
those inside the organ proper, the organ sections, and the 
organ console, shall be cabled. 

The separate conductors of the cable shall be not smaller 
than No. 26 B. & S. Gauge and shall have either rubber, 
cotton, or silk insulation. The cotton or silk may be 
saturated with paraffin if desired. 

The separate conductors shall be covered with one or 
more braided outer coverings. A tape may be substituted 
for an inner braid. 

The separate conductors, if not required by Clause (c) 
to be cabled, shall be bunched. The outside covering of a 
cable not run in conduit shall either be flame-retarding 
or the cable shall be covered with a closely-wound fireproof 
tape. 

The common-return conductor ‘shall be not smaller than 
No. 14 B. & S. Gauge. It shall be of either the rubber 
covered (R) or slow-burning (SB) type and shall not be 
contained in the cable. It may be taped to the cable or 
placed under an additional covering enclosing both cable 
and return conductor. 

All wiring and devices, within the organ or any of its parts, 
shall be neatly disposed and securely fastened. 

Note: Itis not found to be either necessary or feasible in organ 
structures to require the use of incombustible absorption- 
resisting insulating material for the support or enclosure 
of current-carrying parts, but metal raceway may be used 
af desired. 

Circuits shall be so subdivided, and protected near to the 
source of current by enclosed fuses of not over 15 amperes 
capacity, that every conductor will be protected by one or 
other of such fuses. 
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(a) 


(b) 


(c) 


(d) 


SECTION 37—RADIO INSTALLATIONS 


Note: Nothing tn this Code shall be construed as relieving any — 
person from the necessity of procuring a license from the Radio 
Branch of the Department of Transport, Ottawa, or from com- 
plying with any of the Rules and Regulations of that Branch. 


Note: The requirements of this Section do not apply to 
equipment installed on board ship or to antennae used for 
coupling carrier-current to line-conductors. 


Rule 3701 
General 


All electrical equipment pertaining to, or used in con- 
junction with, radio installations, shall conform to the 
Rules and Regulations contained elsewhere in this Code in 
so far as they apply and also to the following special 
requirements. 


Antenna supports shall be located not less than 10 ft. 
measured horizontally, from the nearest light, power or 
telephone conductors. 


Antenne, counterpoises and lead-in conductors outside 
of buildings shall not cross over any street or lane, nor be 
erected at any point where they would cross over or under 
electric light or power circuits of more than 750 volts. 


Receptacles and attachment plugs shall be of a type 
specially approved for this service. 


\ 


(e) 


(f) 


(g) 


(h) 


(i) 


(j) 


(k) 
(1) 


SECTION 38.—RULE 3801 


SECTION 38—SIGNS AND OUTLINE LIGHTING 


Rule 3801 
General 


The potential between any conductor and ground shall 
not exceed 150 volts. 

Conductors of the rubber-covered (R) type shall be used. 
Conductors shall be soldered to terminals of receptacles 
and exposed parts of conductors and terminals shall be 
treated to prevent corrosion. 

Sign leads, where passing through walls and partitions of 
the sign structure, shall be protected by incombustible, 
absorption-resisting bushings. 

Note: Sign leads may be cabled if run as open wiring. 


Wiring, irrespective of the number of outlets, shall be 
subdivided into branch-circuits which can be properly 
protected by over-current devices rated, or set, at not 
more than 15 amperes and such over-current devices shall 
not protect any other circuit. 

Signs and outline lighting shall be so located that any person 
working thereon will not be liable to come in contact with 
overhead conductors. 

Note: The following Clauses are primarily for field use. 


Sheet metal used in the construction of sign boxes and out- 
line troughs shall be not less than No. 28 U.S. Sheet- 
metal Gauge. It shall be galvanized, treated with at 
least three coats of anti-corrosive paint, or otherwise 
suitably protected from corrosion. 

With the exception of wood employed for the external 
decoration of signs and kept at least 2 in. distant from 
the nearest lampholder, signs shall ‘be constructed 
entirely of metal or other approved incombustible 
material. 

The design shall be such as to afford ample strength and 
rigidity to render the box or trough practically weather- 
proof, to enclose all terminals and wiring other than the 
leads, and to provide drainage for each compartment by 
means of one or more holes, each not less than 4 in. in 
diameter. 

A separate, completely enclosed, accessible approved 
box or cabinet shall be provided to contain over-current 
devices, flashers, non-weatherproof transformers or other 
similar devices placed on or within the body or structure 
of a sign, or on the exterior of a building. 

Surface raceways shall not be employed. 

Fixed signs shall be grounded in accordance with the 
requirements of Section 9. 
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(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 
(i) 
(i) 
(k) 


SECTION 38.—RULE 3802 


Rule 3802 
Outline Lighting 


Conductors shall be run as open-wiring, in rigid conduit, 
or in metal troughs; or lead-sheathed armoured-cable 
shall be used. 

If wired in rigid conduit or armoured-cable, each lamp- 
holder shall be installed in its own individual outlet 
box. If metal troughs be used, the lampholders, to- 
gether with the wiring shall be installed therein. 


Sheet steel used for troughs shall be of not less than - 
No. 28 U.S. Sheet-metal Gauge. Having regard to 
their general construction and the conditions to which 
they are liable to be subjected in use, troughs shall be 
of ample strength and rigidity and shall be treated to 
prevent rusting. 
If open-wiring be employed, a minimum distance of 1 in. 
shall be maintained between the conductors and adjacent 
surfaces. If flexible tubing be required, it shall be kept 
at least 14 in. from adjacent surfaces and the end shall be 
sealed, and painted with moisture repellant. 
Lampholders shall be of such type and so installed that 
they cannot turn and that their terminals will be at least 
14 in. from adjacent conducting material and from the 
terminals of adjacent lampholders. If open-wiring be 
employed this separation shall be at least 1 in. 
For open-wiring in those parts of circuits where conduc- 
tors are connected to lampholders which hold the con- 
ductors at least 1 in. from adjacent surfaces and which 
are placed not over 12 in. apart, such lampholders shall 
be considered as affording the necessary support and spacing 
for the conductors. 
If lampholders be spaced more than 12 in. apart, the 
conductors shall be supported on incombustible ab- 
ae enone insulators at intervals not exceeding 
in. 
In open-wiring a separation of 2/4 in. shall be maintained 
between conductors, except where separation is provided 
by lampholders. 
Lampholders shall be keyless and shall be of porcelain 
or other approved insulating material. 
Miniature lampholders shall not be used without special 
permission. 
Circuits shall be so arranged that the number of outlets 
and the lamps connected to them shall in no case be such 
as to cause more than 15 amperes to pass through the 
branch-circuit fuse. 


(a) 


(b) 


(c) 


(d) 


(a) 


(b) 


SECTION 39.—RULES 3901-3902 


SECTION 39—THEATRE INSTALLATIONS 


Rule 3901 
General 
Note: See ‘Sizes of Conductors and Conduit’’—Rule 601. 


Live parts of either permanent or temporary wiring and 
equipment shall not be exposed. 


Wiring, except as may otherwise be permitted for temporary 
work, or if the use of flexible cord be permitted, shall be 
in rigid conduit; or, by special permission, flexible 
conduit or armoured-cable may be used. Surface- 
raceways shall not be used on the stage side of the pro- 
scenium wall. 


Electrical equipment carried by travelling companies 
shall not be used, for the initial performance of any ‘‘Stand”’, 
until a permit has been obtained from the Inspection 
Department. 


Note: This requirement applies also to circuses and other 
travelling shows not necessarily held within a regular ‘theatre. 
A permit issued prior to inspection may be cancelled tf in- 
spection reveals unsatisfactory conditions. 


An emergency lighting system conforming to the 
requirements of Section 40 hereof, shall be installed and 
maintained in all buildings used as theatres or motion- 
picture halls, where the seating capacity of the auditorium 
exceeds the amount necessary for 100 persons. 


Rule 3902 
Switchboards, Portable and Stationary 


Switchboards shall be of the dead-front type and shall 
be protected above with a suitable metal guard or hood 
extending the full length of the board and completely 
covering the space between the wall and the board to 
protect the latter from falling objects. 


Two extra service boxes shall be provided, suitably located, 
one at each end of the stage, in order to furnish proper and 
convenient means of supplying current to extra equipment. 
These boxes shall be connected to the (main) service, or 
to some entirely separate source of supply, in a permanent 
manner; they shall also, whether made for 2- or 3-wire 
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(c) 


(d) 


(e) 


(f) 


circuits, have a capacity of not less than 400 or 200 amperes 
respectively, and shall be equipped with fuses and quick- 
break switches or some approved equivalent. 


Note: This requirement applies only to regular theatres 
where the stage is equipped for theatrical performances and 
not to moving-picture theatres not regularly used by theatrical 
companies. 


Dimmers shall be so connected as to be dead when their 
respective circuit switches are open. 


Note: Dimmers which do not open the circuit may be connected 
ina grounded neutral conductor. 


Portable switchboards shall be placed within enclosures 
of substantial construction and may be so arranged that 
the enclosure is open during operation. Enclosures of wood 
shall be completely lined with sheet metal suitably protected 
from corrosion. Except as provided for dimmer face- 
plates, there shall be no exposed live parts within the 
enclosure. 


Portable switchboards shall be supplied by means of 
approved stage cable terminating within the switchboard 
enclosure in an externally operable, enclosed, fused master 
switch arranged to cut off current from all apparatus within 
the enclosure, except the pilot light. This cable shall be of 
sufficient capacity to carry the total load on the switch- 
board, and the master switch shall not be fused above this 
capacity. 


Portable switchboards shall be supplied only from out- 
lets specially provided for the purpose. 


Conductors within the switchboard enclosure shall be of 
the stranded asbestos-covered type enclosed in metal 
troughs or otherwise properly supported and securely 
fastened in position. Conductors shall have a current- 
carrying capacity of not less than that of the switch or 
over-current device to which they are connected. All 
conductors shall be bushed where they pass through metal 
enclosures, and strands shall be soldered together before 
being fastened under clamps or binding-screws. At ter- 
minals, conductors of No. 6 or larger B. & S. Gauge, 
shall be soldered into lugs, or connected with approved 
solderless connectors. 


(g) 


(h) 
(i) 


(j) 


(k) 


(a) 
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Stage cables shall be of approved type and shall be so 
arranged that strain is taken from clamps and binding 
screws. Cables shall be protected by metal bushings if 
they pass through metal or wood enclosures. The location, 
within the switchboard enclosure, of terminals or binding 
posts to which stage cables are connected, shall permit con- 
venient access to the terminals. 


Switches shall be of the enclosed type, externally operable. 


Fuses shall be of either the plug or cartridge type and shall be 
provided with enclosures in addition to the switchboard 
enclosure. All circuits leaving the switchboard shall have 
an over-current device in each ungrounded conductor. 
Circuits directly supplying apparatus containing incan- 
descent lamps shall be protected by over-current devices 
rated or set at not more than 15 amperes and other circuits 
shall be protected in accordance with the current required 
by the circuit. 


The terminals of dimmers shall be provided with approved 
enclosures, and dimmer face-plates shall be so arranged that 
accidental contact cannot readily be made with the face- 
plate contacts. 


A pilot light shall be provided within the enclosure, and shall 
be so connected to the circuit supplying the switchboard 
that the opening of the master switch will not cut off the 
supply to the lamp. This lamp shall be on an independent 
circuit protected by an over-current device rated or set 
at not more than 15 amperes. 


Rule 3903 
Footlights, Borders, Proscenium Sidelights, 
Strips, and Bunches 


These lights, if wired in conduit or armoured-cable, 
shall have each lampholder installed in its own individual 
outlet box. If not so wired, all the lampholders, together 
with the wiring, shall be installed in a steel trough. Sheet 
steel used in connection with these lights, having regard 
to the general construction, shall be of ample strength and 
rigidity and the metal shall be treated to prevent rusting. 
Metal work for footlights, borders, and proscenium side- 
lights, shall be not less than No. 20 U.S. Sheet-metal 
Gauge, and for bunches and portable strips, shall be 
not less than No. 24 U.S. Sheet-metal Gauge. If 
these devices be equipped with mogul lampholders they 
shall be constructed with double walls provided with 
adequate ventilation between the walls. 


164 


(b) 


(c) 


(d) 
(e) 


(f) 


(g) 


(h) 


(a) 
(b) 


(c) 


(d) 


SECTION 39.—RULES 3903-3904 


At least % in. separation shall be provided between lamp- 
holder terminals and the metal of the trough, and the con- 
ductors shall be soldered to the terminals of the 
lampholders. 


For pendant devices having any lamp or group of lamps 
of more than 100 watts capacity, wire guards of not more 
than 1% in. mesh shall be provided to prevent danger from 
falling glass. “ 


Conductors for wiring borders shall be of slow-burning 
(SB) or asbestos-covered type. 


Borders shall be so suspended as to be electrically and 
mechanically safe. 

If wire rope be used, each length shall be insulated by at 
least one strain-insulator at the point of attachment to the 
border. 


Borders and strips shall be so constructed that the flanges 
of the reflectors or other suitable guards will protect the 
lamps from mechanical injury and from accidental contact 
with scenery or other combustible material. 


Cables for borders shall not be fed from side walls, but 
either from points on the grid-iron or from other approved 
overhead points. 


The current in branch-circuits supplying footlights, border | 
lights and proscenium sidelights shall be not more than 
15 amperes. In wiring such circuits the number of outlets 
and the wattage of the lamps to be used shall be such as to 
meet this requirement. 


Rule 3904 
Stage and Gallery Pockets 


Stage and gallery pockets shall be controlled from the 
switchboard. 


Conductors supplying arc pockets shall be not smaller — 
than No. 6 B. & S. Gauge and for incandescent pockets 
not smaller than No. 12 B. & S. Gauge, and shall be of 
ample size to supply all receptacles therein at full rating. — 


The rated capacity of arc pockets shall be not less than 
35 amperes and of incandescent pockets not less than 15 
amperes. 


Plugs for arc and incandescent pockets shall not be inter- 
changeable. 


(e) 


(a) 


(a) 
_(b) 


(b) 
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If wiring to pockets be in rigid conduit the conduit 
shall end at a point approximately 12 in. away from the 
pocket, and the wiring shall be continued in flexible 
conduit in the form of a loop at least 2 ft. long, thus leaving 
sufficient slack to permit raising or lowering of the box. 


If the rigid conduit be embedded in concrete its end 
shall emerge at this point in order to leave the flexible 
conduit free for the purpose intended. 


Rule 3905 
Fixtures on Scenery 


Fixtures shall be of the internally wired type, shall be 
firmly secured in place, and their stems shall be carried 
through to the back of the scenery with a suitable bushing 
on the end of the stem. 


Note: See also ‘‘ Installation of Fixtures and Pendant Lamps” 
—Rule 2010. 


Rule 3906 
String or Festooned Lights 
Joints in wiring shall be staggered where practicable. 


Lamps enclosed in devices of combustible material, such as 
paper lanterns or shades, shall be equipped with lamp 
guards. 


Rule 3907 
Dressing Rooms 


One or more convenience outlets, controlled from the 
switchboard, shall be installed in each dressing-room. 


All lights shall be provided with locked wire guards. 


For pendant lights, reinforced cord, armoured-cable, or 
armoured flexible cord, shall be used. 
Rule 3908 
Portable Equipment 


Portable equipment for stage effects shall be of a type 
specially approved for the purpose. 


A qualified operator shall be employed for each arc lamp, 
or for each two lamps if these be so placed that one opera- 
tor can properly watch and care for both. 
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(c) 


(a) 


(a) 


SECTION 39.—RULES 3909-3911 


Flexible conductors run from receptacles to arc lamps, 
bunches, or other portable equipment, shall be stage cable 
or Type S cord; except for the purpose of supplying mis- 
cellaneous portable devices under conditions where con- 
ductors are not exposed to severe mechanical injury, in 
which case reinforced cord may be used, provided that it 
be protected by an over-current device rated, or set, at 
not more than 15 amperes. 


Rule 3909 
Curtain Motors 


Curtain motors shall be of the enclosed type. 


Rule 3910 
Stage Flues 


If stage flue dampers be released by an electrical 
device, the circuit operating the latter shall, normally, be 
closed, and shall be controlled by at least two single-pole 
switches enclosed in iron boxes having self-closing doors 
without locks or latches, one switch being placed at the 
electrician’s station and the other where required by the 
Inspection Department. The device shall be designed 
for the full voltage of the circuit to which it is connected, 
no resistance being inserted; it shall be located in the loft 
above the scenery and shall be enclosed in a suitable iron 
box having a tight, self-closing door. 


Rule 3911 
Motion-picture Apparatus 


(For ‘‘Motion-picture Studios and Projectors’’ see Section 35). 


(a) 


(b) 


(c) 
(d) 


(e) 


Conductors supplying projectors shall have ample current- 
carrying capacity for the rating of the projector used, but 
shall in no case be less than No. 4 B. & S. Gauge. 

Only reinforced cord, and lampholders of the keyless, 
moulded-composition type, provided with wire guards, 
shall be used in projector enclosures. 

Switches shall be of the enclosed, externally operable type. 
All projection rooms shall be provided with exhaust venti- 
lation fans sufficient to give a complete change of air every 
three minutes. 

A fan control switch must be located in the projection 
room, the -wiring of which, and the switch outside the 
room, shall be so arranged that the fan may be controlled 
from either point. 

The fan shall be supplied from the emergency service. 
Note: See *‘Services and Service Equipment’’—Section 4. 
Rotating electrical machinery, commutators and other 
spark-emitting devices, installed in the projection booth, 
shall be of the totally-enclosed type. 
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(a) 
(b) 


(c) 


(d) 


(e) 
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SECTION 40—EMERGENCY LIGHTS 


Rule 4001 
General 


Circuits for emergency lights shall be used only for the 


supply of current to such lights. 


The supply for emergency lights shall be taken either 

from a source separate from that furnishing other electric 

service in the building, or from a point on the supply side 

of the service switch used for other purposes of supply from 

a same source, and shall be provided with its own service 
Ox. 


Note: See ‘Services and Service Equipment’’—Section 4. 


All emergency lighting circuits shall be controlled and 
protected by a single, separate, panelboard located in the 
foyer, or lobby, or other approved location in the front of 
the building. The panelboard shall be protected by one 
main Over-current device only. 


If the main source of supply be an isolated plant located 
in the building, a standby or auxiliary service of capacity 
sufficient to supply all emergency lights shall be obtained 
either from some outside source, or from a storage battery 
of adequate capacity installed upon the premises. 


In auditoriums, not less than 10 watts per 100 sq. ft. of the 
ee accommodation shall be used for the emergency 
ights. 
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(a) 
(b) 


(c) 


(d) 
(e) 


(f) 


(g) 


SECTION 41— 
SMALL ISOLATED STATIONARY PLANTS 


This Section applies particularly to small isolated stationary 
plants driven by a prime mover, connected to an electric gene- 
rator either with or without an auxiliary storage-battery with 
its control devices, operating at a potential of less than 50 volts. 
Attention shall be given to the relatively low voltage at which 
these plants operate; this involves more current for equivalent 
power and makes necessary a greater current-carrying capacity 
for conductors, fittings, devices and appliances, as compared 
with that required for the higher voltages used on ordinary com- 
mercial circutts. 


Rule 4101 
General 


These requirements shall be additional to, or amendatory 
of, those governing ordinary low-potential installations. 


Lampholders shall be of the 660-watt, 250-volt, classifica- 
tion and, for the purposes of this Section, shall be rated at 
not more than 3% amperes. 


No conductor shall have a current-carrying capacity less 
that that of No. 12 B. & S. Gauge copper wire, except 
that flexible cord supplying a single lampholder may be 
No. 14 B. & S. Gauge. 


In determining the size of conductors required, lamp- 
holders shall be rated at not less than 40 watts each. 


The number of outlets on a branch-circuit shall not 
exceed 8. 


Over-current devices, protecting branch-circuits, shall 
be rated, or set, at not more than 20 amperes. 


No current-consuming device rated at over 100 watts shall 
be connected to a branch-circuit supplying incandescent 
lamps. Devices of greater wattage shall be supplied from 
branch-circuits used for no other purpose, equipped with 
receptacles rated at not less than 20 amperes. 


Batteries shall be located in rooms or spaces having natural 
means of ventilation. 
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SECTION 50—HIGH POTENTIAL INSTALLATIONS 


Rule 5001 
General 


(a) This Section shall apply to installations operating at 
potentials above 750 volts. 

(b) This Section shall not be taken to apply to any equipment 
in connection with X-ray and high frequency installations, 
nor to equipment used for sign or outline lighting, radio or 
signalling. 

(c) The requirements of this Section shall be considered to be 
additional to or amendatory of the general requirements 
of this Code. 

(d) Service conductors up to 7500 volts, and all other con- 
ductors operating at more than 7500 volts between con- 
ductors, shall, if within buildings, be installed only in 
such occupancies as central stations; sub-stations; elec- 
trical equipment vaults; or in fire-resisting motor or 
generator rooms; or by special permission in fire- 
resisting buildings. (See Rule 5002 (I) ). 


Rule 5002 
Conductors 
(See Rule 501). 


(a) Wiring may be either single or multiple conductor and 
except as permitted in Clauses (b), (c) and (d) below, 
shall be sheathed with a lead or other approved 
absorption-resisting covering and shall be either 
armoured or installed in rigid conduit or flexible 
conduit or duct. 

Where single-conductor cables are completely encircled 
by magnetic material all cables shall be grouped within the 
_ same enclosure. 

Approved terminal facilities shall be provided to protect 

cables from hazards due to moisture. 

(b) For line potentials not exceeding 5000 volts, conductors 
having approved insulation without absorption- 
resisting metallic sheathing, may be installed in rigid and 
flexible conduit in normally dry locations where there is 
no risk of flooding. 

(c) Insulated cables approved for the voltage involved, and 
without a conducting sheath, may, by special permission, 
be employed in central stations, sub-stations, fireproof 
generator and motor rooms, and transformer vaults, up to 
5000 volts between phases, without limitation as to 
clearances, 
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(d) 


SECTION 50.—RULE 5002 


Bare conductors may by special permission be employed 
in central stations, sub-stations, generator and motor 
rooms, and transformer and electrical equipment vaults. 


(h) 
(i) 


(e) Conductors shall be mounted on approved supports at 
intervals not exceeding 414 ft., and bare conductors shall 
be spaced as follows: 

TABLE XXXIV 
MINIMUM SPACINGS FOR BARE HIGH-POTENTIAL 
CONDUCTORS 
Minimum Distances 
Minimum Distance from Live Parts to 
Voltage between Live Parts Adjacent Surfaces 
exclusive of Conductor 
Supports 
Inches Inches 
751— 2,500 6 3 
2,501— 7,500 8 6 
7,501—15,000 12 9 

(f) Where a cable issues from its lead sheath, the insulation 
of the conductors shall be thoroughly protected from 
moisture and mechanical injury by a pothead or equivalent 
device. 

(g) In normally dry locations, if splices or taps be required 


between lengths of rubber-covered lead-sheathed cable, the 
lead sheath need not be continuous over such splices or 
taps. The ends of the sheaths shall be belled out and 
bonded together around the splice by copper wire having 
a current-carrying capacity not less than that of the 
sheath, and ground clamps and in no case less than No. 6 
B. & S. Gauge. Splices shall be thoroughly insulated. 


Lead-covering, metal armour, conduit, and fittings shall 
be thoroughly bonded together and grounded. 


Electrical equipment shall be inaccessible to unauth- 
orized persons. 


A permanent warning notice shall be placed in a conspicuous 
position forbidding anyone to work on any live equipment 
unless protected by approved insulated or insulating 
appliances, such as tongs, rubber gloves, boots, mats, etc. 
Such appliances shall always be maintained in proper 
condition for use. 


2 


| 
: 


- 
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(j) 


(k) 


(1) 


(m) 


(n) 


High-potential conductors shall not be installed in 
elevator hoistways, but may be installed in conduit 


embedded in the masonry walls of hoistways. (See 
Rule 5002 (1) ). 


Service conductors, except as provided in the next suc- 
ceeding paragraph, shall be single or multiple-conductor 
lead-covered cable. If not underground they shall either 
be armoured or run in conduit. If underground, an ap- 
proved duct may be used. 


Overhead service conductors may, by special permission, 
be carried into buildings through approved leading-in 
devices or in some other approved manner. Such conduc- 
tors shall be so located or guarded as to be inaccessible 
from the ground and from any window, balcony or similar 
point. 

Conductors used for services shall be not smaller than 
No. 6 B. & S. Gauge unless they are lead-covered. If 
lead-covered, conductors shall be not smaller than No. 8 
B. & S. Gauge. 


Service and other conductors which are installed in 
conduit or ducts run beneath a building or within a wall 
of concrete or brick shall be considered as being outside the 
building when the conduit or duct is surrounded through- 
out its run by not less than 2 in. of concrete or brick. 


In the case of one or more transformers supplying only 
buildings under the same ownership the primary con- 
ductors may be considered as service conductors if the 
current-carrying capacity of the secondary conductors be 
greater than that of the largest approved service box. 
Under the foregoing conditions the high-potential 
service equipment shall be accessible only to authorized 
persons, but the service circuit-breaker shall be operable 
by the consumer and from within the building served. 


Note: These requirements may be satisfied either by a remote 
control circuit-breaker or by some suttable means which 
will trip the circuit-breaker from within the building 
served, 


Closely grouped open conductors with insulating 
coverings subject to arcs or heat due to short-circuits in 
nearby conductors, shall have a flame-retarding outer 


covering. The coverings of such conductors shall be 


stripped back from terminals a sufficient distance to 
prevent leakage. 
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*(a) 


*(b) 


Rule 5003 
Control and Overcurrent Protection 
Every service shall be equipped with an oil- g 
5 


circuit-breaker which shall be installed as close as possible 
to the service entrance and arranged to control all un- 
grounded conductors of the service. The circuit- 
breaker shall have a rupturing capacity approved by the 
Supply Authority, and shall be fitted with protective 
devices in accordance with Table XX, Rule 803, which 
shall be adjusted to the satisfaction of the Supply 
Authority and of the Inspection Department; they 
shall be of the trip-free type and shall incorporate a device — 
indicating whether they are open or closed. Fuses in 
conjunction with a non-automatic oil switch, may be used 
where the conditions outlined in Rule 5003 (h) are 
complied with. 

Provided that when the total load on the service consists 
solely of transformers and the service equipment is in- 
stalled in a vault, the service circuit-breaker may be 
omitted when either of the alternatives permitted by 
Subclauses 1 and 2 hereof are provided. 


(1) If the primary voltage does not exceed 25,000 volts and 
the total load does not exceed 200 k.v.a. per phase, a 
non-automatic oil switch and suitable fuses may be — 
installed. 


(2) If the primary voltage does not exceed 5,000 volts and 
the total load does not exceed 100 kva. per phase, 
suitable fuses may be installed. 


: 

At service entrances isolating switches shall be provided © 

on the supply side of the circuit-breaker as close as 

possible to the service entrance. 

Isolating switches of air-break type shall be installed on 

each primary service conductor ahead of circuit- | 
| 


breakers or switches, except in cases where the service 
control consists of enclosed removable truck panels or 
metal-clad switch-gear units so arranged that when they 
are removed from their normal position the circuit- 
breaker or switch will be automatically disconnected 
from all live-parts. 


Where the fuses permitted by Sub-clauses 1 and 2 of 
Clause 5003(a) are of a type which may be operated as an ‘ 
isolating switch, they may serve as isolating switches § 
if they completely disconnect all other service equipment — 
from the source of supply. 


*(See editor's note on page 173). 


(c) 


(d) 


(e) 


f (f) 
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If the service be not over 5,000 volts and be installed in a 
transformer vault under the sole control of the Supply 
Authority, the requirements for isolating switches may 
by special permission be fulfilled by means of a dis- 
connecting pot-head. 


*(Editor’s Note: Further revision of Rules 5003 (a) and (b) 
is under consideration due to strong requests for modifications 
by the representative of the Canadian Electrical Association, 
as sufficient time for modifications was not available prior 
to going to press.) 


Oil circuit-breakers for voltages above 5000 volts shall be 
isolated from other apparatus when practicable, and be 
outside the vaults containing the transformers they are used 
to control. Where series trip-coils are used they shall 
be suitably guarded. Oil circuit-breakers, if mounted in 
a closed compartment shall be provided with means to 
indicate whether the breaker is open or closed. They 
shall comply with one of the following: 


(1) They shall be mounted, remote from the control 
panel in a fireproof switch room, motor room, or in 
a vault complying with Rule 5004; oil circuit-breakers 
above 15,000 volts shall be installed only in a vault 
complying with Rule 5004, or: 


(2) They shall be of metal-enclosed type such as metal- 
clad switch gear, trucks, cubicles, and switch houses. 


At locations other than those at the service entrance, 
isolating switches shall be installed ahead of circuit- 
breakers or switches except in cases where the control 
consists of enclosed removable truck panels or metal-clad 
switch gear units so arranged that when they are removed 
from their normal position the circuit-breaker or switch 
will be automatically disconnected from all live parts. 


Barriers shall be provided on each side of each pole of 
isolating switches wherever used, unless they are so 
“interlocked” that they cannot be operated under load: 
notices warning against wrongful operation shall be installed 
nearby. 


Isolating switches, of air-break type, whether located at 
a service-entrance point or elsewhere, shall be accessible 
to qualified persons only. 
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(g) 


(h) 


(i) 


(3) 


unit, except instrument transformers, and each other 
operating unit of apparatus and each conductor of branch 
circuits shall be protected from over-current by a 
manually-operable circuit-breaker which will interrupt all - 
ungrounded conductors, except as provided in ee 
5003(h). Potential _instrument-transformers _ shall 
protected in the primary circuit by a fuse rated at aan 
more than 3 amperes. 


Note: It ts recommended that external resistors be connected © 
in series with the primary windings of potential instrument- 
transformers of high-potential rating, tn order to limit the 
possible short-circuit current to a value which can safely be 
interrupted by the fuse. 1 


Oil-filled or other suitable types of fuses may be used on 
circuits not exceeding 2500 volts to ground and rated at 
not more than 300 amperes or not exceeding 15,000 volts 
between phases and 100 amperes, for the following purposes: 
(1) For the protection of individual feeder or branch- 
circuits at the point where they receive their supply. 
If there be more than one such circuit, there shall be 
a manually operable circuit-breaker between the 
point of origin of such circuits and the source of supply. 
(2) For the protection of individual transformers, or 
banks of transformers operating as a unit when such ~ | 
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Each transformer or bank of transformers operating as a 


a ae a ee ee 


transformers are supplied by a common feeder, 
provided that such feeder, at the point where it 
receives its supply, be protected by a manually operable — 
or remote control circuit-breaker. The circuit ; 
supplying a single transformer or bank of transformers — 
need not have circuit-breaker protection. 

(3) For the protection of other classes of apparatus by 
special permission. ; 


Fusible cutouts shall be so installed that the blowing of the 
fuse will not result in salar to persons or damage to other 
equipment. They shall be accessible to qualified | 
persons only. 


Where oil-immersed isolating switches are used, they shall _ 
be mechanically, or electrically, interlocked with the — 
circuit-breaker, or circuit-breakers, so that it will not 
be possible to open or close the isolating switch unless the | 
circuit-breaker, or circuit-breakers, be open. 
Oil-immersed isolating switches shall be provided with a 
position indicator operating from the contact bars or, 
alternatively, with inspection ports, such that the position 
of contacts can be seen. 


ad Se” ee 


(a) 


(b) 


(©) 
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Rule 5004 
Vaults for High-potential Installations 


The walls and roof of vaults shall consist of reinforced 
concrete not less than 6 in. in thickness or of brick not less 
than 8 in.-or of load-bearing hollow tile not less than 
12 in. in thickness coated on the inside with cement plaster; 
except that if the total transformer capacity so enclosed be 
not more than 100 k.v.a., reinforced concrete 4 in. thick 
may be employed by special permission. Where 
practicable, the outside walls of the building, if of standard 
eae construction, should form one of the walls of the 
vault. 


No material or equipment of any kind, including air ducts, 
gas lines, water, steam or solvent line, shall pass through or 
terminate within a vault, other than that essential to the 
transformer installation or to its proper operation and 
safety. 


Vaults shall be thoroughly ventilated by a chimney or flue, 
leading out of doors, of such size as will prevent the develop- 
ment of room temperatures in excess of those at which the 
transformers installed therein may be safely operated. 
Limiting temperatures shall be determined in accordance 
with the requirements of Supply Authorities and 
Inspection Departments. All ventilating openings not 
connected to chimneys or flues shall be provided with 
automatic or manually controlled dampers. 


Inlet for fresh air shall be provided by a flue or iron pipe 
leading from the outside air, where feasible, and ter- 
minating in the compartment at a point not more than 
3 ft. above floor level. When ventilated from within the 
building, openings shall have heat-actuated automatic 
dampers. 


Note: It is recommended that damper control be arranged to 
be operated from a point outside the vault. 


Suitable means of draining the vault shall be provided in 
order that any accumulation of oil or water may be con- 
veniently carried off. Floor and drain shall have a slope 
of not less than 4 in per ft. From vaults containing 
transformers having a total capacity of 100 kva. or less, 
the drain may be omitted if the enclosure be so constructed 
as to retain all the oil, in the event of leakage from the 
transformer, within the vault. 


(d) 


(e) 


(f) 


(g) 


SECTION 50.—RULE 5004 


Unless access be from outside the building only, the door 
way to the vault shall be thoroughly closed by means of a 
tight-fitting approved fire-door (Class ‘‘A’’ door an 
hardware—Underwriters Laboratories Inc.) A door sill no 
less than 4 in. in height shall be provided. In all cases the 
sill shall be of sufficient height to confine within the vault 
the oil from the largest transformer installed therein. — 


The vault shall be provided with an adequate lightin 
system controlled by a switch suitably located near the 
entrance to the vault, preferably outside. 


The door of the vault shall be provided with a substantial 
lock, so that only authorized persons will have access to 
the vault. 


Transformers supplying electric furnaces in electric furnace 
rooms of fireproof construction may be installed without 
a vault if provided with a concrete basin having curb: 
not less than 6 in. in height on the inside surface and of 
dimensions sufficient to retain all the oil used in the trans- 
formers. There shall be no other combustible material 
in the vicinity of such transformers. 


(a) 


(b) 


(c) 


(a) 
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SECTION 51—X-RAY AND HIGH-FREQUENCY 
INSTALLATIONS 


Note: The requirements of this Section shall be in addition to, 
or amendatory of, those prescribed tn Sections 1 to 20, in- 
clusive, of this Code. 

Rule 5101 


High-voltage Guarding 


Mechanical barriers to prevent too close approach to any 
high-voltage parts of X-ray apparatus, except the X-ray 
tube and its leads, shall be provided unless such high-voltage 
parts be rendered shock-proof by being shielded by 
grounded metal or approved insulating material. High- 
voltage generators operating at 300 peak kv. or more shall 
be installed in rooms separate from those containing the 
other equipment. A suitable switch shall be provided to 
control the circuit supplying the generator, and it shall be 
so arranged that it will necessarily be open except while the 
door of the room is locked from the outside. X-ray tubes in 
therapy shall be mounted in a grounded metal enclosure. 
Note: Shock-proof: As applied to X-ray and high- 
frequency equipment, means that the equipment is guarded 
with grounded metal so that no person can come into contact 
with any live part. 

The second sentence of the Clause does not apply to shock- 
proof portable units, or to shock-proof self-contained, 
stationary units. 


Every X-ray machine shall be provided with a milliam- 
meter or other suitable measuring instrument. This 
instrument shall be readily visible from the control position 
and shall be connected, if practicable, in the grounded 
lead and shall be guarded if it be connected in the high- 
voltage lead. 


All X-ray apparatus for industrial use shall be of the shock- 
proof type. 


Rule 5102 
Wiring etc. 


For non-shock-proof equipment overhead high-voltage 
conductors unless suitably guarded from personal contact 
shall be spaced according to Table XXXV._ The high- 
voltage leads on tilting tables and fluoroscopes shall be 
adequately insulated or so surrounded by barriers that 
inadvertent contact with them will be improbable. 


178 


(b) 


(c) 


(d) 


(e) 


(f) 
(g) 


MINIMUM SPACINGS FOR HIGH-VOLTAGE CONDUCTORS 


Opposite , 
Voltage Polarity To Ground Above the Floor 
Peak KV. Inches Inches Feet 
100 14 8 8 
200 24 12 10 
300 36 24 10 
400 48 36 10 
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TABLE XXXV 


The low-voltage circuit of the step-up transformer shall 
contain a manually-operable control device having over- 
load protection, in addition to the over-current device 
for circuit protection. These devices shall have no exposed 
live parts. For diagnostic work there shall be an additional 
switch on this circuit, which shall be of one of the following 
types: 
(1) A switch with a spring or other mechanism that will 
open automatically except while held closed by the 
operator. . 


(2) A time-switch which will open automatically after a 
definite period of time for which it has been set. 


If more than one piece of apparatus be operated from the 
same high-voltage source, each shall be provided with a 
high-voltage switch to give independent control. 


Low-frequency current-carrying parts of machines of the 
quenched-gap or open-gap type shall be so insulated or 
guarded that they cannot be touched during operation. 
This applies to all parts except the high-frequency circuit 
proper which delivers high-frequency current normally for 
therapeutic purposes. 


Transformers which are part of an X-ray or high-frequency 
apparatus, even though they contain oil, shall be considered 
and treated as a part of the device, and need not conform to 
the requirements of Rule 2003 for power transformers. 


All X-ray generators having capacitors shall have suitable 
manual means for discharging the capacitors. 


Except in the case of self-contained units all 200 peak kv., 
or higher, X-ray generators shall have a sphere-gap installed 
in the high-voltage system, adjusted so that it will break 
down on over-voltage surges. 


: 
| 


: 


wa 
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ee te ee, 


(a) 


(b) 


Rule 5103 
Grounding 


All non-current-carrying metal parts of tube stands, 
fluoroscopes, and other apparatus shall be grounded in 
conformity with the requirements of Section 9. Insulating 
floors, mats or platforms shall be provided for operators in 
proximity to high-voltage parts unless such parts be 
rendered shock-proof. 


Note: It 1s recommended that floors of concrete or other conduct- 
ing material be completely covered with approved insulating 
material, lapped at the joints and secured in place without the 
use of metal. It is also recommended that non-metallic tables 
and chatrs be used. 


Where short-wave therapy machines are used, the treatment 
tables and examining chairs shall be wholly non-metallic. 


Note: The presence of any metal in the high-frequency field 
ts a definite fire hazard owing to the high temperature generated 
by eddy current losses set up in the metal. The use of 
insulating floor coverings is recommended where non 
shock-proof X-ray equipment is used. 
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(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 
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SECTION 52—HIGH-POTENTIAL LUMINOUS- 
DISCHARGE-TUBE INSTALLATIONS 


Rule 5201 
Wiring and Equipment 
(See also “Signs and Outline Lighting’’—Section 38). 


Note: Luminous-discharge-tubes are usually, for conventence, 
called ‘‘gas-tubes’’. 


Gas-tubes shall be substantially supported and shall not be 
in dangerous proximity to either flammable or grounded 
material. 


The tube terminals shall be isolated from combustible 
material and shall be rendered inaccessible to unauthor- 
ized persons either by being within the enclosure of a sign, 
or within a separate approved enclosure consisting either 
of incombustible, absorption-resisting, insulating 
material or of sheet metal not less than No. 24 U.S. Sheet- 
metal Gauge. Such metal, if subject to corrosion, shall 
be galvanized, treated with at least three coats of anti- 
corrosive paint, or otherwise suitably protected. 


Connections at electrodes shall be mechanically and — 
electrically secure, and shall be soldered, unless solderless — 
connectors are used. 


Transformers and other electrical equipment operating 
at high potential, unless of weather-proof type shall 
be installed in approved cabinets unless they be placed 
within the metal enclosure for the complete assembly. 


The open-circuit secondary voltage of transformers shall — 
not exceed 15,000 volts. 


High-potential conductors shall be suitably supported on 
insulators. If conductors be within reach they shall either 
be lead-covered approved for this purpose or installed in 
metal troughing. 


Each transformer shall be protected by an over-current 
device. More than one transformer may be dependent on 
one Over-current device if the combined load does not 
exceed 1,650 volt-amperes. If additional devices for the 
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(h) 


(i) 


(3) 


individual protection and disconnection of transformers in 


signs be used, they may be placed either inside or outside 
the sign structure; if exposed to the weather they shall be 
of weather-proof type. 


Enclosures for transformers and regulating coils shall 
be well ventilated and so designed as to prevent the emission 
of flames or sparks in case of burn-out. 


Enclosures for transformers, regulating coils, and tube 
terminals, having, within the enclosure, any exposed live 
parts, shall be so arranged that the door of the enclosure 
cannot be opened while the primary circuit is closed. 


For bonding together isolated tube terminal boxes on any 
one outline system, copper wire of not less than No. 14 
B. & S. Gauge shall be used. 
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SECTION 60—ELECTRICAL COMMUNICATION 
SYSTEMS 


Rule 6001 
Classification of Communication Circuits 


For the purpose of this Section communication circuits are 
classified as follows:— 


Ciass 1—Circuits which are connected to power sources in such 
a manner that the current, voltage, and wattage of the circuit 
are not limited as in Class 2 circuits. Class 1 circuits are deemed 
to be power circuits to be constructed in accordance with the 
appropriate requirements of Sections 1 to 20 and subject to 
approval by the Inspection Department. 


Crass 2—Systems in which the power is limited as in (1) or (2) 
below. Class 2 circuits, when installed in compliance with the 
provisions of Rules 6002 to 6004 are not subject to approval by 
the Inspection Department, except that in the case of com- 
munication circuits which derive power for operation from — 
supply circuits, the transformer or other current-limiting device 
used at the junction with the supply circuit is subject to such 
approval. 


(1) Circuits operated as part of a central-station or central- 
exchange communication system such as telephone, 
telegraph, district messenger and the like. 
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(2) Local circuits (which may, or may not, extend beyond 
one building) for signalling, which meet any one of 
the requirements of the following Table:— 


TABLE XXXVI 
Protection for Local Communication Circuits. 


Operating Voltage Required Protection 


Not more than 15 | 5 ampere fuse or transformer having 
inherent current-limiting character- 
istics and approved for the purpose, 
or other  current-limiting device. 
Exception:—Where the source of power 
is primary batteries no protection is 
required, 


More than 15 but 3 ampere fuse or alternative as above. 

not exceeding 30 Exception:—Where the source of power 
is primary batteries no protection is 
required. 


More than 30 but | 2 ampere fuse or alternative as above. 
not exceeding 60 


- More than 60 1 ampere fuse and an approved 

| transformer having inherent current- 
limiting characteristics and approved 
for the purpose or other current limiting 
device so designed that the maximum 
power input will not exceed 150 watts 
with short-circuit on the output 
terminals. 


Rule 6002 
In Buildings 


General 


(a) Conductors on the consumer’s or subscriber’s side of the 
protector and conductors inside buildings where no 
protector is provided, shall be neatly arranged and secured 
in place in a convenient and workmanlike manner. | They 
shall not approach nearer than 2 in. to any electric light or 
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(b) 


(d) 


power conductor unless one system is in conduit or the 
two systems are permanently separated by a continuous © 
and firmly-fixed non-conductor additional to the insulation 

on the conductors. 


Note: See ‘‘Surface-raceway Work’? — Rule 508 (f) and 
“Underfloor Raceways’’—Rule 511(j). 


The conductors would ordinarily be insulated but the 
kind of insulation is not specified as reliance is placed on 
the protector to stop all dangerous currents. Porcelain 
tubes and flexible tubing are considered suitable non- 
conductors. 


Conductors bunched together in a vertical run shall have 
a flame-retarding covering sufficient to prevent the carry- 
ing of fire from floor to floor. This requirement need not 
apply if the conductors be encased in incombustible 
tubing or be located in a fireproof shaft having fire-stops at — 
each floor. 


Signal conductors shall not be placed in any outlet box, © 
junction box or similar fitting or compartment containing 
electric light or power conductors unless they are separated 
from them by a suitable partition, except where the power 
conductors are introduced solely for power supply for sig- 
nalling equipment or for connection to remote-control © 
equipment. 


Transformers and other devices supplying current to signal 
systems from electric light or power circuits shall be of a 
type expressly approved for such service; the secondary 
wiring shall conform to the requirements of this Section 
and the primary or charging circuit wiring to the require- 
ments of Sections 1 to 20. 


Rule 6003 
Protection 


Where the Outside Wiring of a Communication System 


(a) 


consists of Aerial Conductors. 


In general, an approved protector shall be placed within the 
building as near as practicable to the point of entrance, 
but not in the immediate vicinity of flammable or explosive 
materials and shall be mounted on an incombustible, 
absorption-resisting, insulating base. 


(b) 


(c) 


(a) 


(c) 
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Notes: (1) If desired, the protector may be placed in a weather- 
proof box installed on the outside of the building wall im- 
mediately adjacent to the point of entrance. 


(2) Where a number of conductors are grouped to serve a 
building the protectors may be mounted on a grounded 
metallic frame. 


(3) In the case of an underground entrance, the protector may 
be located at the junction of the underground and aerial wires. 


The protector shall consist of a lightning-arrester between 
each line-conductor and ground and a fuse in each line 
conductor, the fuses protecting the arresters. The pro- 
tector terminals shall be plainly marked to indicate “‘line’’, 
“instrument” and “ground’’. 


If the entire street circuit be run underground, no protector 
need be provided unless that portion of the circuit between 
the street and the building be liable to accidental contact 
with electric lighting or power conductors, operating at 


a potential exceeding 250 volts. 


Rule 6004 
Grounding 


Grounding conductors for the protection of Class (2) 
communication systems shall be of copper not less than 
No. 18 B. & S. Gauge and shall be insulated with rubber 
not less than 1/32 in. thick, covered with a substantial 
braid. Such grounding conductors shall be run in as 
straight a line as possible, and shall preferably be connected 
to a water-pipe ground. In the absence of a water-pipe 
ground, connection may be made to a grounded metallic 
structure, or to a driven ground. 


No grounding conductor and no artificial ground used 
for grounding any other type of electrical system shall 
be used for the grounding of a Class 2 communication 
system, except when the grounding conductors of both 
systems are connected with a low resistance ground, such as 
a neutral grounding system or a public water-piping 


. system. 


The grounding conductor shall be attached to the pipe 
by means of an approved bolted clamp to which the 
conductor is soldered or otherwise connected in a suitable 
manner, 
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Rule 6005 


Outside Conductors 


Note: These regulations are temporarily included in Part I of 
the Code until Part III of the Code is completed. 


(a) Special permission shall be obtained if it be desired either 


(b) 


(c) 


(d) 


to attach conductors to the upper surfaces of roofs or to 
run them over roofs with a clearance of less than 6 feet 
except in the case of auxiliary buildings of one storey such 
as garages and the like. 


Underground conductors shall not be placed in any duct or 
lateral containing electric lighting or power conductors 
nor shall the latter be placed in any communication duct or 
lateral. 


If manholes be used jointly by electric lighting or power 
cables and those of communication system, the two 
classes shall be separated as widely as possible and shall, 
where practicable, enter and leave the manholes at opposite 
sides. 


Note: It ts strongly recommended that the communication 
and supply cables be separated throughout their length by 
adequate thicknesses of either brick, concrete, tile or 
similar materials, and that communication cables in man- 
holes be encased in Portland cement one-half inch in thickness; 
all other cables to be protected in the same manner or by means 
of webbed asbestos. 


Overhead conductors shall not be attached to a crossarm 
carrying electric lighting or power conductors nor shall 
they, when on the exterior walls of buildings, be brought 
closer than 4 in. to electric lighting or power conductors 
unless one system be in conduit or be permanently 
separated from other systems by a continuous, firmly- 
fixed non-conductor additional to the insulation on the 
conductors. 


Metal sheaths of aerial cables which are liable to contact 
with electric lighting or power conductors, shall either be 
interrupted, close to the entrance to a building, by an 
insulating joint or some approved equivalent, or shall 
be grounded. 


(e) 


(f) 


(g) 


(h) 


(i) 
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On any pole carrying conductors of both communication 
and electric lighting or power systems, the distance between 


. the two inside pins on any crossarm shall be not less than 


30 in., except on a pole carrying conductors of one of the 
two systems for clearance purposes only, when crossing the 
other system’s pole lines. Wherever practicable, the 
conductors of the communication systems shall be 
supported on the lower cross-arms. 


Aerial cables of the metal-sheathed type shall have paper 
or other suitable insulation. If the metal sheath be 
omitted, and the conductors are bunched, each conductor 
shall be insulated with rubber not less than 1/32 in. thick, 
and the whole shall be covered with a substantial braid. 


Conductors from the last outdoor support to the protector, 
and conductors attached to buildings, shall have rubber 
insulation, not less than 1/32 in. thick on each wire; in 
addition, the conductors, either individually or bunched, 
shall be covered with a substantial braid. If not run in 
conduit such conductors where attached to buildings, 
shall be separated from woodwork by being supported on 
glass, porcelain, or other insulating material suitable for 
the purpose. 


Conductors shall enter buildings either through incom- 
bustible, absorption-resisting, insulating bushings or 
through rigid conduit, or armoured-cable shall be used. 
If bushings be used these shall slope upward from the out- 
side, or if this cannot be done, drip-loops shall be formed in 
the conductors, immediately outside the point of entrance. 
Conduit shall be equipped with weather-proof service- 
fittings. More than one conductor may enter through 
one bushing or conduit. 


The preceding Clauses (g) and (h) shall not apply if the 
conductors enter a building in the form of a cable such 


‘as is described in Clause (f) nor if the entire street circuit 


be run underground, and that portion of the circuit between 
a street and a building be not liable to accidental contact 
with electric lighting or power conductors of over 
250 volts. 
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SECTION 70—MAINTENANCE AND OPERATION 


Note: See Appendix A—Instructions for Resuscitation from 
Electric Shock. 
Rule 7001 


General 


(a) All operating electrical equipment shall be kept in safe 
and proper working condition. Defective equipment shall 
either be put in good order or permanently disconnected. 


(b) Infrequently used electrical equipment maintained for 
future service shall be thoroughly inspected before use in 
order to determine its fitness for service. 

Electrical equipment maintained for emergency service 
shall be periodically inspected and tested as may be neces- 
sary to determine its fitness for service. 


(c) Adequate precautions shall be taken to prevent any 
electrical equipment from being electrically charged, 
either accidentally or inadvertently, when work is being 
done thereon. 
Note: Warning notices; locks on switches: sentries; or 
other equally effective means should be employed. 


§ 
3 
i 


(d) No repairs or alterations shall be carried out on any live ~ 
equipment except where complete disconnection of the 
equipment is not practicable. In places where explosive 
or highly flammable materials or gases are present, repair 
or alteration shall not be made on any live equipment. 


Note: For the purpose of this rule, outlets controlled by 
3-way or 4-way switches do not disconnect the circuit. 


(e) If potentials exceeding 750 volts be employed, a permanent 
warning notice shall be placed in a conspicuous place for- 
bidding any one to work on any live equipment unless 
protected by approved insulated or insulating ap- 
pliances, such as tongs, rubber gloves, boots, mats, etc. 
Such appliances shall always be maintained in proper con- 


dition for use. 


(f) |Passageways around such machinery and equipment as : 
generators, transformers and switchboards shall be kept ’ 
clear of any obstruction and so arranged as to give author- — 
ized persons ready access to all parts requiring attention. 


(g) Adequate illumination shall be provided. 


(h) Flammable material shall not be stored or placed in dan- 
gerous proximity to electrical equipment. 
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APPENDICES 


APPENDIX A 


RESUSCITATION 
from 
ELECTRICAL SHOCK 
by the 


PRONE PRESSURE METHOD 
Revision of 1927 


(Printed verbatim from copy furnished by 
Mr. Wills Maclachlan, Toronto) 


Approved and recommended by 
Canadian Engineering Standards Association 


Canadian Electrical Association 
Electrical Employers Association of Ontario 


Hydro-Electric Power Commission of Ontario 
and a considerable number of organizations and 
governmental departments in the Untted States 


In order that employees be familiar with resuscitation, i ws 
necessary to give frequent practical instruction and demonstrations 
in the use of these rules and to require superintendents, foremen or 
others having charge of men, to be responsible for the regular practice 
of the method by all employees. It is further recommended that, 
wherever possible, these practice meetings be held monthly and that a 
record be kept of the attendance. 


The Prone Pressure Method of Artificial Respiration is equally 
applicable to all cases of suspended respiration, whether due to 
electrical shock, drowning, inhalation of gas, smoke, fumes or other 
causes. 
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INSTRUCTIONS FOR RESUSCITATION 


Follow these instructions even if the 
victim appears dead. 


I—Free the Victim from the Circuit Immediately. 


1.—Quickly release victim from current, being careful to avoid | 
receiving a shock. Use any dry non-conductor (rubber gloves, 
clothing, wood, rope, etc.) to remove either victim or conductor. 
Beware of using metal or any moist material. If necessary 
shut off current. 


2.—As soon as victim is clear of conductor rapidly feel with 
your finger in his mouth and throat and remove any foreign 
body (tobacco, false teeth, etc.) If mouth is tight shut, pay no 
more attention to it until later. Do not stop to loosen patient’s 
clothing, but immediately begin actual resuscitation. Every 
moment of delay is serious. Proceed as follows: 


STANDARD TECHNIQUE 
II.—Instantly attend to victim’s breathing. 


1.—Lay the patient on his belly, one arm extended directly 
overhead, the other arm bent at elbow and with the face turned 
outward and resting on hand and forearm, so that the nose and 
mouth are free for breathing. (See Fig. 1.) 


2.—Kneel straddling the patient’s thighs with your knees 
placed at such a distance from the hip bones as will allow you to 
assume the position shown in Fig. 1. 


Place the palms of the hands on the small of the back with 
fingers resting on the ribs, the little finger just touching the lowest 
rib, with the thumb and fingers in a natural position, and the tips 
of the fingers just out of sight. (See Fig. 1.) . 


3.—With arms held straight, swing forward slowly so that the 
weight of your body is gradually brought to bear upon the patient. 
The shoulder should be directly over the heel of the hand at the 
end of the forward swing. (See Fig. 2.) Do not bend your elbows. 
This operation should take about two seconds. 


4.—Now immediately swing backward so as to completely 
remove the pressure. (See Fig. 3.) 
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FIGURE 1 
(Illustrations by courtesy of Mr. Wills Maclachlan) 


Fic. 1. Position in which patient should always be placed 
and kept until conscious, also first position for operator 
starting artificial respiration. 
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FIGURE 2 


Fic. 2.—Second position of operator giving artificial 
respiration. 
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5.—After two seconds swing forward again. Thus repeat 
deliberately twelve to fifteen times a minute the double movement 
of compression and release, a complete respiration in four or 
five seconds. 


6.—Continue artificial respiration without interruption until 
natural breathing is restored, if necessary, four hours or longer, 
or until a physician declares the patient is dead. 


7.—As soon as this artificial respiration has been started and 
while it is being continued, an assistant should loosen any tight 
clothing about the patient’s neck, chest or waist. KEEP THE 
PATIENT WARM. Do not give any liquids whatever by 
mouth until the patient is fully conscious. 


8.—To avoid strain on the heart when the patient revives, 
he should be kept lying down and not allowed to stand or sit up. 
If the doctor has not arrived by the time the patient has revived, 
he should be given some stimulant, such as one teaspoonful of 
aromatic spirits of ammonia in a small glass of water or a hot 
drink of coffee or tea, etc. The patient should be kept warm. 


9.—Resuscitation should be carried on at the nearest possible 
point to where the patient received his injuries. He should not 
be moved from this point until he is breathing normally of his 
own volition, and then moved only in a lying position. Should 
it be necessary, due to extreme weather conditions, etc., to move 
the patient before he is breathing normally, resuscitation should 
be carried on during the time that he is being moved. 


10.—A brief return of natural respiration is not a certain 
indication for stopping the resuscitation. Not infrequently the 
patient after a temporary recovery of respiration, stops breathing 
again. The patient must be watched and if natural breathing 
stops, artificial respiration should be resumed at once. 


11.—In carrying out resuscitation, it may be necessary to 
change the operator. This change must be made without losing 
the rhythm of respiration. By this procedure no confusion 
results at the time of change of operator and a regular rhythm 
is kept up. 
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FIGURE 3 


Fic, 3.—Third position of operator giving artificial 
respiration. 
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III.—Send for Doctor 


If alone with victim, do not neglect immediate and continued 
resuscitation in order to call a doctor. Start at once—the first 
few minutes are valuable. If other persons are present, send one 
of them for a doctor without a moment’s delay. 


The ordinary and general tests for death should not be accepted 
and any doctor should make several very careful and final 
examinations and be sure specific evidence is present before 
pronouncing the patient dead. 


In wew of the careful study and extensive experiments carried 
out under Professor MacLeod’s direction, a statement from him is 
extremely important. 


Paralysis of the nerve centre which controls breathing is the 
cause of death in many cases of electrocution and, provided the 
heart has not been directly affected by the current, natural 
breathing can often be restored by artificial respiration. This 
allows the still circulating blood to be aerated in the lungs. The 
only method to employ is Schafer’s Prone Pressure Method and a 
pulmotor or any other form of apparatus should never be used. 
Since the paralysis of the breathing may last for some time it 
is necessary to continue artificial respiration sometimes for hours 
and it should never be discontinued until it is absolutely certain 
that the heart has ceased beating. As far as can be judged by 
observations on electrocuted animals, no advantage is gained by 
’ using oxygen or carbon dioxide during the artificial respiration, 
or by administering heart stimulants. It is important to see 
that the body is kept warm. After natural breathing returns the 
patient must be kept lying down and he must be carefully watched 
for several hours to see that the paralysis of breathing does not 
return. If it does so, artificial respiration must be reapplied. 


Toth MACLEOIEE 


Professor of Physiology, 
University of Toronto. 
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APPENDIX B 


COMMITTEE ON CANADIAN ELECTRICAL CODE 


PART I 
(Inside Wiring Rules) 


ORGANIZATION AND RULES OF PROCEDURE 


1.—General. 


The preparation and revision of the Canadian_ Electrical 
Code, Part I, shall be executed by the following Committees 
working in conformity with the procedure hereinafter set forth — 
in Clause 4: 


The Committee on C. E. Code, Part I (referred to in | 
this Appendix as the ‘‘C. E. Code Committee’’), 


The Central Committee, 
Nine Provincial Committees—one in each province. 


2.—Authorization 


Based on recommendations emanating from a conference of 
Canadian Electrical Code interests, held in June, 1938, the 
C.E.S.A. Executive Committee, on November 25th, 1938, 
authorized the reorganization of the C. E. Code Committee and 
Provincial Committees, and the organization of a Central 
Committee, according to the constitution outlined hereinafter 
in Clause 3. 


3.—Organization 


The members of the Committees, referred to in Clause 1, 
may be nominated by the various organizations designated | 
below, such nominations being subject to the approval of the 
Executive Committee of the Canadian Engineering Standards 
Association. Should any organization fail to nominate its 
representative to any of the Committees, as provided, within a 
reasonable time after having been requested to do so, the 
Executive Committee may appoint such representative. The 
Executive Committee may also appoint members to these 
Committees. 


A. Committee on C. E. Code, Part I (‘‘C. E. Code Com- 
mittee)—The C. E. Code Committee shall be composed 
of a Chairman appointed by the Executive Committee 
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of the Canadian Engineering Standards Association, and 
26 members, and shall be constituted as follows: 


Chairman 


Inspection Group— 


(a) Provincial Electrical Inspection Authorities 

or other Provincial representatives........ 
(b) Municipal Inspection Authorities.......... 
(c) Fire Underwriters’ Associations............ 
G1) Provincial Mire, Marshals © cc sa wd «xia ioniten & 


Electrical Manufacturers— 

(Canadian Manufacturers’ Assn.)............. 
Electrical Utilities— 

PAD MCLY-OWNE is sab oar hes onch oo 
(b) Privately-owned (Canadian Electrical Assn). 
Miscellaneous— 
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(c) Communication Interests (Telephone (Assn. 
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i) Rb dO 


——s 
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Central Committee—shall be composed of eleven mem- 
bers who may be nominated by the C. E. Code Committee 
and appointed by the Executive Committee, and shall 
execute the details of work relative to general revision, 
interim revision, interpretation and editing of the Canadian 
Electrical Code, Part I. 


Provincial Committees—Each Provincial Committee 
shall consist of not more than seven voting members, 
nominated by the Chief Officer of the Electrical Inspection 
Authority in the Province, who shall be Chairman. Such 
nominations shall be approved by the Executive Committee. 
The Chairmen of Provincial Committees may add non- 
voting members to their Committees. 


If in any Province there is no Provincial Electrical 
Inspection Authority, the Executive Committee may 
appoint the Chairman of the Provincial Committee. 
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4.—General Revision—Canadian Electrical Code 


Part I 


Procedure to be followed in the revising of the Canadian 
Electrical Code, Part I:— 


October 1Ist*— 


(a) C.E.S.A. Secretary—Submission of revision proposals 
shall be made to the C. E. S. A. Secretary on or before 
October ist, by Provincial Committees or the public, for 
submission to the Central Committee. 

April 1st— 

(b) Central Committee—Discussions of Recommended 
Revisions—Consideration of proposals by Central Com- 
mittee and preparation of draft Code revisions shall be 
completed by April 1st. The Central Committee may 
at this stage add any amendments, designating the source 
of such amendments, and shall be responsible for co- 
ordinating them in any other sections of the Code, as it 
may in their estimation be deemed necessary. 

April 1st— 

(c) Provincial Committees (Consideration by)—On or 
before April 1st the Central Committee shall submit to 
the Secretary of the C.E.S.A. the first draft revision of 
the Code. The Secretary shall refer the draft revision to 
each Provincial Committee for consideration and ballot. 
A majority vote in a Provincial Committee shall be 
necessary for the acceptance or rejection by that Com- - 
mittee of the draft revision, or of an alternative or new 
proposal for any portion of it that may emanate, at 
this stage, from a Provincial Committee. 


May ist— 
(d) Central Committee—The Provincial vote shall be 


returned on or before May 1st, to the C.E.S.A. Secretary 
for collation and report to Central Committee. 


July 1st— 


(e) Central Committee—Completion of First Draft— 
Consideration of votes by the Central Committee will 
then follow and an affirmative vote from the majority of 
the Provincial Committees shall be necessary and suff- 
cient to ensure the inclusion of any proposed revision in 


*(A pproximately 15 months prior to the anticipated date of 


publication of a revised edition of the Canadian Electrical 
Code, Pari I.) 
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the final draft. The Central Committee will then prepare 
a second draft revision and, also, the agenda for the meet- 
ing of the C. E. Code Committee. This draft revision 
shall be submitted by the Secretary of the C.E.S.A. to 
the members of the C. E. Code Committee not later than 
July ist. 


September Ist, (not later than)— 


(f) Meeting—Committee on C. E. Code, Part I—Approval 
of Final Draft—The C. E. Code Committee shall meet 
not later than September 1st, or as provided in Clause 5, 
for the purpose of considering the draft revision submitted 
by the Central Committee. The C. E. Code Committee 
in its meetings shall follow the Rules of Procedure set 
forth in Clause 6, below. 


September 15th— 


(g) Central Committee—Editing—The Revised Code, as 
approved by the C. E. Code Committee, shall be sub- 
mitted to the Central Committee for editing on or about 
September 15th. 


December 1st— 


(h) C.E.S.A. Main Committee—Letter Ballot—The draft 
revisions shall be submitted to the C.E.S.A. Main Com- 
mittee for letter ballot by December ist. 


(i) Publication—Subject to the approval of the C.E.S.A. 
Main Committee, the new Code will then be published 
(on, or about, January Ist). 


5.—Meetings of C. E. Code Committee. 


(a) Time—The C. E. Code Committee shall meet between 
July 1st and September ist in the year immediately prior 
to the year of publication of the Code, or at the call of 
the Chairman or at the signed request of ten members 
of the Committee. 


(b) New Material—At any meeting of the C. E. Code Com- 
mittee suggested revisions of the Code, or subjects for 
discussion, not previously dealt with in the procedure 
set forth in Clause 4, may. be introduced only by the 
unanimous consent of those present. 
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6.—Meetings of the C. E. Code Committee— 
Rules of Procedure for 


(a) Quorum—An attendance of not less than two-thirds of 
the total membership of the C. E. Code Committee, the 
Central Committee, or of a Provincial Committee, shall 
be necessary to constitute a quorum. If at least one- 
third of the entire membership of any committee be 
present at any regularly-called meeting, decisions may 
be made regarding Code changes, but each item shall be 
subject to the approval of the committee by letter ballot, 
in which case a two-thirds affirmative vote of the total 
membership of the Committee is necessary for adoption. 


At a regularly-called meeting of the C. E. Code Committee, 
changes in or additions to the Code may be made only 
with the approval of two-thirds of the members present 
and voting. 


(b) Proxies—Voting by proxy will be permitted provided 
that written notice relative to the proxy has been filed 
with the Chairman prior to the meeting. 


(c) Alternates—A member of any of the Committees herein- 
before mentioned may, with the approval of the Chairman, 
be represented at any meeting of his Committee by an 
alternate who may attend the meeting, and in the absence 
of the member, vote in his stead. 


(d) Sub-committees — Committees may create sub- 
committees or conference committees for specific purposes, 
and may add thereto representatives of co-operating 
organizations or qualified specialists from outside the 
membership of the parent committee. Such sub-committee 
members shall not have voting power in the committees. 


7.—Meetings of Central and Provincial Committees. 
Meetings of the Central Committee or the Provincial Com- 


mittees shall be called by the Chairmen of the respective — 


committees. At least one week’s notice in writing of such 
meetings shall be given, except by unanimous consent of the 
members. 


8.—Interim Revision—Canadian Electrical Code 
Part I—Procedure for 


This procedure is set up to provide for action relative to sug- 
gested revisions urgently requested, and requiring decisions 
which cannot be deferred until the next regularly-called meeting 
of the C.E. Code Committee. 


ee ee ee eee 


(b) 


(c) 


(d) 


(e) 


(f) 
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Applications for revision of the Code may be submitted 
to the Secretary of the Canadian Engineering Standards 
Association at any time. The specific wording desired 
shall be stated in the application. 


The request shall be submitted to the Central Committee, 
which, after discussion, must, within 60 days, recommend 
for or against further consideration. The Central Com- 
mittee may request the applicant to obtain a fact-finding 
report from a recognized laboratory. 


If the recommendation is for further consideration, the 
Secretary of the Canadian Engineering Standards Associa- 
tion shall submit to the Provincial Committees a letter 
ballot, together with information prepared by the Central 
Committee. If affirmative votes be received from seven 
Provincial Committees, the Secretary of the Canadian 
Engineering Standards Association shall then submit the 
proposed revision to the C. E. Code Committee for letter 
ballot. If an affirmative vote of at least two-thirds of 
the total membership of the C. E. Code Committee be 
received, the revision shall be adopted as a tentative 
interim revision. If after 60 days from the date of distri- 
bution ballots have not been received from the Provincial 
Committees or the C. E. Code Committee, they shall be 
considered as being in the affirmative. 


Such interim revisions shall be submitted for confirmation 
under established procedure at the next regularly-called 
meeting of the C. E. Code Committee. 


If the recommendation of the Central Committee be 
against further consideration of the application, an appeal 
endorsed by six sustaining members of the C.E.S.A., of 
whom the applicant shall be one, may be made to the 
C. E. Code Committee. The Secretary of the C.E.S.A. 
shall submit a letter ballot to the C. E. Code Committee, 
together with information submitted by the applicant 
and the report of the Central Committee. If an affirmative 
vote of at least two-thirds of the total membership of the 
C. E. Code Committee be received, the suggested revision 
shall be adopted as a tentative interim revision and there- 
after dealt with as under paragraph (d) above. 


If the affirmative votes referred to in (e) above be less 
than two-thirds of the total membership of the C. E. Code 
Committee, the proposed revision shall be declared lost, 
and the Secretary of the C.E.S.A. shall so inform the 
applicant, 
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(g) 


(h) 


(a) 
(b) 
(c) 


(d) 
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If any application for revision, or appeal, be rejected, 
the applicant may again apply for revision after a lapse 
of six months. 


Interim revisions shall be published every six months. 


9.—Canadian Electrical Code, Part I 
Interpretation of 


Requests for interpretation shall be made in writing to 
the Secretary of the C.E.S.A. 


The Secretary shall refer these requests to the Central 
Committee, which shall report within 30 days. 


The Secretary shall inform the enquirer of the findings of 
the Central Committee. 


Interpretations shall be published by the C. E. S. A. every 
six months. 
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APPENDIX C 
COMMITTEE ON CANADIAN ELECTRICAL CODE 


PART II 
(Approvals Specifications) 


ORGANIZATION AND RULES OF PROCEDURE 


1.—General 


The Committee on C. E. Code, Part II has succeeded to 
the duties of the former C.E.S.A. Panel on Specifications in 
the preparation of specifications governing the approval, for 
use in Canada, of electrical appliances and equipment. 


(The Committee on C. E. Code, Part II is referred to 
hereafter throughout this Appendix as ‘‘the Committee.’’) 


2.—Authorization 


Authority for the organization of the Committee, for nomina- 
tions and appointments of its members, for the scope of work of 
the Committee and for general rules of procedure, was formally 
granted by the Committee on C. E. Code, Part I (to which the 
Committee 1s subsidiary) and by the C.E.S.A. Executive 
Committee on November 25, 1938. Details of organization 
and rules of procedure for the Committee on Canadian Electrical 
Code, Part II are as follows:— 


3.—Organization 


(a) Composition—The Committee shall be composed of 
eleven members who shall be nominated by the organi- 
zations named below:— 


Chairman (from the Approvals Laboratory)... .... 
Canadian Electrical Association................5. 


PAE DOCEOM ATENOLIE LCS isne psa dcarehnert?- wiovaase ool « in tank 
Distress esearch Council. |... cs hccte pies ob os 
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(b) Nominations of members shall be submitted to the 
Executive Committee of the Canadian Engineering 
Standards Association for approval and formal appoint- 
ment to membership in the Committee. 
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(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


4.—Rules of Procedure 


Place and Notice of Meetings—Meetings, generally, 
shall be called in February, May and November, alter- 
nately in Toronto and Montreal, or at other times and 
in such places as the Chairman may deem advisable. 
Notice of meetings shall be sent out two weeks in advance 
of the date set for the calling of meetings of the Committee 
or of any of its sub-committees, and shall be accompanied 
by an agenda indicating the points which are scheduled 
for discussion. 


Quorum—An attendance of not less than two-thirds 
(8 members, as at present constituted) of the Committee 
shall be necessary to constitute a quorum. If at least 
one-third of the entire membership be present at any 
regularly called meeting, decisions may be made relative 
to specifications scheduled for discussion, but each item 
shall be subject to the approval of the Committee by 
letter ballot. 


Alternates—Provided that written notice from the 
member is presented at the meeting, a member may be 
represented at any meeting by an alternate who may 
couse and in the absence of the member, vote in his 
stead. : 


Proxy—Voting by proxy will be permitted provided that 
written notice relative to the proxy be filed with the Chair- 
man prior to the meeting. 


Appointment of Sub-Committees—The Committee 
may appoint sub-committees or conference committees 
for specific purposes and may add thereto representatives 
of co-operating organizations or qualified specialists from 
outside the membership of the parent committee. Co- 
opted members may attend meetings of the Committee 
but shall have no voting power. 


Composition of Sub-committees — Each _ sub- 


committee shall consist of a chairman, who shall be a 
member of the Committee and be appointed by the Com- 
mittee, and a representative of the Approvals Laboratory, 
with power to add to their numbers, as may be required, 
subject to the approval of the Chairman of the Committee. 
The Laboratory representative shall be the secretary of 
the sub-committee. 


(g) 


(h) 


(i) 


(3) 
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Publicity—re Appointment of Sub-committees—On 
the appointment of a sub-committee, all interested parties 


_should be circularized or notified through the technical 


press (by the C.E.S.A. Secretary) that — 


(1)a sub-committee on the subject has been formed, 
naming the Chairman; 


(2) comments are invited from all interests, relative to 
points which should be scheduled for discussion. 


Disbandment of Sub-committees—Upon the com- 
pletion and publication of any specification or revision 


thereof, the sub-committee which has prepared or revised 
it shall be disbanded. 


Preparation of Specifications—Procedure for prepara- 
tion of specifications shall be as outlined in Clause 5 of 
this Appendix. 


Voting on Specifications—Specifications of which the 
approval of the Committee is desired, shall be submitted 
at regular meetings of the Committee, or, at the dis- 
cretion of the Chairman, may be approved by letter ballot. 
Approval of specifications shall not be given at meetings 
of the Committee unless due notice that such a decision 
is scheduled be given at the time of calling the meeting, 


If specifications be presented for approval of the Com- 
mittee at an authorized meeting, when a quorum is present, 
approval of specifications so presented shall be estab- 
lished on an affirmative vote of two-thirds of those present 
who are qualified to vote. 


If specifications or revisions thereto be submitted to the 
Committee for approval by letter ballot and the affirmative 
votes be at least two-thirds of the total membership of the 
Committee, the specifications or revisions shall be sub- 
ie to the Committee on Part I for approval by letter 
ballot. 


If the affirmative votes be at least two-thirds of the total 
membership of the Committee on C.E. Code Part I, the 
specification or revision shall be submitted to the C.E.S.A. 
Main Committee for approval and authority to publish 
as a C.E.S.A. standard. 


If after 30 days from the date of distribution, ballots have 
not been returned by any members of sub-committees or 
of the Committee, as the case may be, it shall be con- 
sidered that those members have voted in the affirmative. 


(a) 


(b) 
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5.—Procedure in Establishment of Specifications 


(Cc. E. Code, Part II). 


Priority of requests for specifications shall be decided 
upon at the meeting of the Committee next subsequent 
to the date of receipt of such requests. Any interest 
making a request for the establishment of a specification 
shall submit a draft specification, if possible. 


An appropriate sub-committee shall be appointed (see 
Clause 4(e) ) to prepare a ‘“‘preliminary’’* draft and to 
discuss its contents. 


(i) 


(ii) 


(iii) 


A “preliminary’’* draft shall be distributed to members 
of the sub-committee by its Secretary and to all manu- 
facturers of the equipment covered by the draft, who 
are listed in the active Approvals records and to all 
members of the Committee. Comments on _ this 
‘“‘oreliminary” draft are to be sent to the Secretary 
of the sub-committee within 30 days. 


If these comments are of such a minor nature that the 
Chairman and Secretary of the sub-committee believe 
they could be incorporated in the first MCCR SAN 
draft and there is, therefore, no need for calling a 
conference of the manufacturers to discuss them, the 
revised ‘‘preliminary’’ draft will then be given the 
C.E.S.A. ‘'C22.2’? designation and a serial number, 
as the first ‘‘C.E.S.A.”’ draft of this specification. 


If, however, the comments are such as to indicate a 
divergence of opinion, these comments shall be referred, 
by letter, to members of the sub-committee, and to 
the interested manufacturers, by the Secretary of the 
sub-committee, or, if necessary, by the calling of a 
conference to discuss them. After this, a second 
“preliminary” draft shall be prepared and circulated 
as in Clause 4 (b) (i). This second ‘‘preliminary”’ 
draft, if satisfactory, shall then become the first 
‘‘C.E.S.A.’’ draft as noted above. This process shall 
be repeated until a draft, satisfactory to a majority 
of interests, is obtained. 


* Note: In sub-committee stage, draft specifications will be 
referred to as ‘‘first, second, etc. ‘Preliminary’ draft’, and , in 
committee stage, as ‘‘first, second, etc. “‘C.E.S.A.’ draft.” 


(c) 
(d) 
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The first ‘‘C.E.S.A.’’ draft shall then be circulated to all 
interests by the C.E.S.A. Secretary. 


Comments on all ‘‘C.E.S.A.’’ drafts shall be submitted 
to all interests through the C.E.S.A. office. 


A general conference of interests may be called, if deemed 
necessary. 


The final ‘‘C.E.S.A.”’ draft shall be edited by the editor 
appointed by the Committee, prior to presentation to the 
Committee. 


The final ‘‘C.E.S.A.’’ edited draft shall be presented, to 
a meeting of, or for letter ballot to, the Committee. 
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Item Rule & Clause Page 
PAGapterse HObPlLAmPpHOlGeLS hae: . .cicic's c's « 0:00, cd clasts kiete 2011 (a) 129 
PACIGIEIONS) LOMEMSEATALIONS ce e)6 6 6. cos 2:6 .4:0)4 sass iea.cis se 0.8 209 (a) 20 
mAlterationsita: Installations 55 3)... s:. {5.0 vm susiarove esis ar hier 204 (a) 18 
208 (a) 20 
; : 209 (a) 20 
Alternative Supply (Services)............. 0c. e eee eee 404 (g) 27 
Aluminum Conductors: See ‘‘Conductors’: Aluminum... — pa 
Antennae. Radio Installations...................... 3701 (b) (c) 158 
A DAT CMC LH OUSES acts srathto hee iiaat 4 beiel)-s joidiare tes lawtesa sc wore 207 (b) 20 
Apparatus: Control And PrOLeCllONcOle: ccs tis einiehessieie.e 804-— 98 
Appliances. See ‘‘Electro-thermal Appliances’. ._— — 
Appliances: Portable, In Garages, Flexible Cord For.... 3301 (f) 149 
Applications for INSpection 44.006 sicisic.c ois ie.s ois sueroneie sle.e 208- 20 

Approval: 

Considerations afiecting). co... 002608. beac eee es 210- 21 

Of Planst& Specifications. . 6... 2004) i ee. 207 (a) 20 
Arc bamps- see amps Are oo. oes SL —_ I 
Arc-emitting Devices 

In Said a hag Locations 

Eee es seo eee anes rss ¥aees eimsuetBiak eter holon 3202 (g) (t) 141, 143 
Cee Reber TAN ATV oy cee casts eyez, Me genes acetates 3203 (f) 145 

For Motion-picture INDDATAISE cute ta tretanent eretnarcwase 3911 (e) 166 
Arcing Effects. Re Approval............cceeeeeeeees 210 (a) 21 
PATTHOUBEU<CA DION Ay velra ies, & Miel'a) isiene's ots 1s Sle, 5%, SQUE RSIS nat elie 205 (c) 19 
Armoured-cable 

pee inderg (See in RUSEING’ f) <ce.cis.5. 0.0 010d) 0 epeieue aia, oue — — 

MrapPeeWALOt NALS so cic et sus oo dca tas aa wa eras a0. 501 (i) 31 

Pils ieee wee ae Ne BOT SEO ke tar euersie eceuhe © 506 (c) 39 

To be Lead-sheathed (For Underground Work, etc.). 506 (a) 39 

Passenger and Freight Elevators................. 3102 (c) 136 

Point of Attachment of Grounding-conductor...... 908 (b) 112 

Radius of Bends in (See ‘‘Bends: Radius of’’)...... —_— cea 

Li GTOCEMICES EE eye ee hee oes epee 402 (f) (g) 25 

URE To Re SR Re cae Ran Sic ae 507 _- 40 
Armoumneu(or pare Neutral) . co. cm. .s ccs ccc cies s wet 402 (h) 26 
Arresters. See ‘“‘Lightning Arresters”...............0. — a 
Asbestos-covered Conductors (See “Conductors: 

Remperatwune Limit: os. ccclelnts vs Wiel ovis sleelen ee —_— = 
Asylums: Wiring in (See ‘‘Conduit: Use of’’)........... == — 
Attachment Plugs. See ‘Plugs: Attachment”......... — = 
Attics (Non-metallic Sheathed Cable Work)........... 510 (h) 43 
WARIPOLIC VORB CS eo. oie wus.eie ares 0.5 cashal exepofoteret ecererer gis Ore 201 (a) 17 
Auto-transformers and Circuits derived therefrom...... 518- 54 
Auto-transformer Starters. See ‘‘Starters: Auto- trans- 

ROGICE CE Te eee oes oe nas eee lee oe oes ates _— —} 
Auxiliary Gutters. Cross-sectional Area of, for 

WOGCUCEOIS sere le vic betes Foe odie waters 4,0 Be sie(siois oe 155(d) 52 
Auxiliary Gutters (See ‘“‘Gutters: Auxiliary’ ‘) Sea as see eee =< — 
Auxiliary Service. (See ‘Service: Auxiliary’’).......... — = 
Back-plates (For Meters).............seeece esse eens 405 (d) 30 
Banking of Switches (See ‘‘Switches: Banking of’’)...... — oe 
BATE BUSDALStANGIRISCTS .. oo. c.010 vs opouesstanjers Soest oe oysye 517 54 
Bare Neutral Conductor (See ‘‘Conductors: Neutral’)... — a 
Barriers for Isolating Switches. High-potential Instal- 

aM ys oo hane ooe crease Sore selenite #6 o20k © se 5003 (e) 173 
Basements, Bathrooms, etc.............2c cece eee eeees 12 46 


p Basements (Stair-lighting for)...........sceceeseeecns 512 (b) 46 


210 CANADIAN ELECTRICAL CODE—PART I 


Item Rule & Clause Page 
Bathrooms . 
Not to‘have Receptacles int....00 se rcdecnse reese 512 (c) 46 
Wiring ine. Pec bon oho a aice oecanel ole een aris Beenie 512 (a) 46 
Battery Charging Panels. In Garages................ 3301 (d) 148 — 
Batteries ‘ 
For Small Isolated Stationary Plants. Location of,. 4101 (g) 168 © 
See also’ “Storage: Batteries: tesa ae cece — a 
In Hazardous Locations. Charging Equipment for.. 3203 (r) 147 
For Sound-recording Equipment.................- 3503 (c) 156 
al aca taaicbe (See ‘‘Transformers, Bell and Signal’) — —_— 
ends § 
In Conductors. «Radius of (eens nee oe tee eee 501 (m) 33 
In Raceways and Armoured-cable. Radius of..... 504 (k) 379 
Bonding 
SVU PETS Jerse abere love io\ote, ocr: alate ann re ete siete eee enero 516 (j) 54 
For Grounding . oo. i. < < .iancca die dicles analogs oa eee 907 (f) 110 — 
Raceway and Armoured-cable Work.............. 504 (b) 36 
Of Tube Terminal Boxes in Luminous-discharge-tube 
Installations: cs. bs..siccars\s cca embod reapenata 5201 (j) 181 
Borders® cini Theatres. ices, spec ote, ossrenares an eieles ole tatnmelee Me raiets 3903 163 
Boxes 
NNStallatiOnOfsec. sas cca s «cteels oeicle eter ee eae ne 514— 47 
For Non-metallic Sheathed Cable Work........... 510 (k) (I) 43 
(Oiiha (len) OR RO Geis MA AIM cin poids Go badedige 507-— 40 
Service; (Witing toes fi ot Mas selon Monier eters 507 40 
Wiring Connections:to bein. 2.40063. o st telteeiee 501 (r) 34 
Branch-circuits 7 
AssumediGonnected Loads). oo occ c atee cin eteres perakeie 604 (a) 72% 
Connected load for more than’ four. 220. sc. osm <i 604 (f) 76 
Demand: Factors fOr. oj. ocie <icusses cease ee eee 604 (g) 76 
For Lighting and Portable Apparatus (Demand . 
Bactorg for Feeders). 5.) so -:slessns lessee pened Mexeronebaie 604 (b) 729 
Motor: See. Overcurrent Devices? =, .-. wsrkniete ate _— ag 
ProveGhlOmy tea. cicero + 0's ito. «, «50 ora ieee ototene Paneer 802 (d) (I) 83, 85 — 
Breakers (see. Gircuit-breakers”) 2... occ. sees — ae 
Buildings. Demand Factors for Various Types of...... 604 (d) 74 
Bunches Meinerheatres $2 osc sa.o i o.oo cae Mae aes 3903 163 
Busbars 
InvAuxiliarvaGutterss.... S25 cee se oe oe eats 515 (a) (e) (f) 
(g) (h) 51,52 
Bare—and Risers: «ss scveccce, « Ce a Shee Rie ee 17 54 
On Switchboards, Bare: Current-density........... 2005 (d) (j) 123 
Bushings 
For Conductors of Armoured-cable............... 506 (b) 39 
For Flexible Cord for Lampholders and other Devices 602 (b) 65 
BUuSWaViS ster cre kes rs rate ee ere le are ol oyeuelle oie) «, dea Mia mam ereneenene . 516- 52 
RecAuxiblaryaGutters i: «wine whos o corer. c creer rene 515 (a) 61 
Cross-sectional Area for Conductors.............. 516 (d) 53 
Cabinets oes sah oe eae re eee eee ee ae cra eels mechan 802 (b) (d) (h) 83, 84 
Cabinets and Cutout Boxes (See Max. Number of Circuits) 514 (q) $1 


Cabinets 


See ‘‘Installation of Boxes, Cabinets, etc.’’......... — —- 
Ironing Board: SeesReceptacles=~ : vite. ne. cl acts oe —_ 4 
Canopies: Wiring Space in, For Fixtures............... 2010 (e) 128 
Capacitors. (Electrical*Condensers) 7.2.0) ies sn a2 ene 2004 121 
Discharging of, in X-ray and High-frequency Instal- 
TatIONS on. fer antele sd ad Mata aaa ae antes 5102 (f) 178 
Transionmerewith* cco osae Codecs meas oe ce ie eee 2003 (d) 119 


Overcurrent®Protection*0f 125 205 ts< ccce-cee eh ene 804 (u) 101 
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Was RECEP CAGE nm ia nie tities. sreresre cri ccbdee we niece 2011 (b) 129 
Chaim Fixtures (see + Pixtures: Chain’). oo. oS — — 
harsing: Pamelor se MiGargees oo Se es on ook ce we 3301(d) 148 
Choke Coils. In conjunction with Lightning Arresters.. 2007 (d) 126 
Churchesh Plansvand’ Specifications. - 2). ee 207 (b) 20 
DOES ol be ici Seen daa aaa he Ste Pangea 507 (a) 40 
Cinders: Raceways and Armoured-cable in 
MSOC RTISEINI DONE Ret on oo oe ik wea eee y _— — 
SIECltesDLCARELSeee © Seti fe ee oe ts scare cn oe teeta meth 802 (b) (d) (1) 83, 85 
Over OU0-ampe©re’ rating, ooo ree ct eet cee eee 702 (b) 79 
AeA eE LACES ae Uh SE ss oem teh 80s haw ie See 3401 (d) 151 
HaertazaLGOUSEUOCATIONS... oc lec. cece een et ee. 3202 (d) 140 
3203 (d) 145 
For High-potential Installations.................. 5003- 172 
Overeurrentadrip Coils for s. .0.2% #01.) SPAR POI 803 (d) 87 
One Pole in each Ungrounded Conductor.......... 802 (k) 84 
CCUM OCINACESMEL Isis Fike ond av se ORES RR a Raga EA 404 (a) 27 
On Switehboatds.! (Mounting of... 05060 .5 -PPMOLe: 2005 (1) 125 
Circuits: Control (Protection. ofl, vivre aio 803 (g) 97 
CAL CMItS PCOMLTON OFS epee AL, eer, LISI RISO 703- 80 
Max. Number of, in Cabinets and Cutout Boxes.... 514 (a) 51 
For Medium-base Lampholders. Protection of,. 804 (q) 101 
PLOUCC EON GIO FoF wd as oe oo hd Ad coe Ce eS 404— 27 
Protection of For Receptacles... 2.3. devo... se. 804 (q) 101 
Circuits derived from Auto-transformers— 
(See “‘Auto-transformers and Circuits derived there- 
LOU Ce eae ee a AAA a cdo o Mastarmres — a 
Clamps: Ground, Classification of.................0.. 909 (b) 114 
Classification: 
Communicavion’ Systems v.56 «oR he Se. Section 60 182 
Gronndeelampseses v5 Fe Ue ek ee ee 909 (b) 114 
PHazardousmvlateriaic. see) thr Meee heh a Section 32 138 
BEICALGMASEGHITCROL) oh ee ee eo aad ne uti e 501 (g) 32 
Collector Conductors. See ‘Electric Cranes and Hoists’? — —_ 
Common-return Conductor. See ‘‘Conductor: Common- 
POUULTIS Sette apa a Set aay, LOL wae tech, GEE see ete I —_ —_ 
Communication Systems: 
DiZe Ole CONGLCLOIS: LOL. 1:3.\Na nea. Cees OOS to's 601 (a) Si 
See ‘Electrical Communication Systems’’.......... — — 
GrOMMaN eter c Nes dais. Seek, dete Oi dae tele ee 906 (d) 109 
TM SUPmMaACe=baACe Was W OKs <.cioeore wor sienetieudeetetens MkRG 508 (f) 42 
Pe HACTHOORURACCWAYVSi 1. 0c cscs csvset ews acees 511 (j) 45 
SB OTICE AICO Y ITI ekg osc kinccncere so eee b.0,0 6'eue ewes 507 (a) (9) 40 
Concealed Work. Contractors’ duties................ 208 (a) 20 
Mondenisers ss SCG CapaCitOrs 2). cs icc eo ue leew esa. — — 
Conductor: 
Common-return, In Electrically operated Organ 
CATFEUTS im ee ede Po ONE. OES 3601 (c) (g) 157 
TCT TIE EP EXEUIE CS yen dayicl gy siie: be wt apsak ot ot ot ahah ov ov wh chet vhak alle 2010 (c) 128 
Identified Grounding—, (See ‘‘Identified Conductor’) — = 
Identified, Wiring of Lampholders................ 2011 (j) 130 
RG MDCT GROUT OC ars, oo) .nokebore! hocensh arate a Meow meer dee Ota 603 (e) 69 
Grounded, See ‘‘Grounded Conductor’’............ —_— = 
Grounding, See ‘‘Grounding-conductor”’........... — —— 
Conductors: 
Allowable Current-carrying Capacity............. 601 (b) Si 
Aluminum: Current-carrying Capacity............ 601 (b) 57 
DECTAISOL ATINOULEE-CADIC (fr cose cs aa ees ob nies ace ae: — 
Asbestos-covered, For Recessed Fixtures.......... 2010 (j) 129 
Re *barerolusbars and Risers. 2... waste ee ee aes SWPP (ey), 54 
In Battery Rooms. Protection from Corrosion. ... 2006 (d) 125 
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Conductors (cont.) Item Rule & Clause Page 
All of one Circuit in same Raceway or ee . 504 (j) 37 
Collector, See ‘‘Electric Cranes and Hoists’. ie =o _ 
Consumer's Service. See ‘Conduit: Use mt ssdiahae so — —_— 
Control-circuit Wire: Current-carrying Capacity.... sor (a) 57 
Of Control’ Circuits’ “Protection Of <0... ales ater 3 (g) 97 
Cross-sectional Area of Auxiliary Gutters for....... 515 (d) 52 
Cross-sectional Area of Conduit for............... 601 (c) (d) 60, 64 
Cross-sectional Area of Underfloor Raceways for.... 511 (1) 45 
Cross-sectional Area of Wireways and Buswaysfor.. 516 (d) 53 
Current-carrying Capacity for Electrothermal Ap- 

Paratus (Ranges et.) 0.0... cccec wn aoe een 604 (g) 76 
In DamipyPlacese ck. asic.« cis.s ensie: sions ciel al cheye © vacaeia katate 501 (b) (p) wl tos 
504 (m) 38 
Demand Factors for (See ‘‘Demand Factors’’)...... —_ — 
In Electrically-operated Organs................%. 3601 (c) to (i) 
incl. 157 
In. ElevatoriShaltsi 2.) creas oie ie a aco aie ccie nora 501 (i) 32 
Ends) of.ttotbe-insulated .).c. 5. 2 sen whe Mek ieee 6 . 501 (r) 34 
Fishing ‘of (In Knob-and-tube Work)............. 503 (f) 36 
Fishing of (In Non-metallic Sheathed Cable Work). 510 tn) 43 
See “Flexible: Cords’ -ssa3i- tense She ae ete ieee — 
Between Generators, Transformers, Switchboards etc. 501 (k) 33 
Grounded, Not to be protected Mas tanec cp apee eat cnepete 803 (b) 86 
See “Grounded” and “Neutral”. .........00000005 —_ — 
Grounding Conductor: In Non-metallic Sheathed 
Cable, Work) wrath, Daeri sts Aaldiehisus sie en deter ite 510 (b) 42 
Grounding-conductOrs: |. ....<. + cckscaspasies seca trees 908- 110 
See also ‘‘Grounding Conductors”’............+e.- — aod 
Groupie hot eso ue oe da tn ee eee 501 (j) 32 
Grouping of, For Resistance Devices.............. 2008 (b) 126 
Grouped, For High-potential Installations......... 5002 (n) 171 
In Hazardous Locations. Thickness of Rubber for.. 3202 (c) 140 
3203 (c) 144 
Height from Ground of (See Open Wiring on Exteriors 
of Buildings—\))ise...d “sa teneeie. fame, 1 eee == 
High-potential (Not allowed in Elevator Shafts).... 501 (i) 32 
High-potential. Not to be installed in Hoistways. . ite (g) 136 
Identification of Neutral Conductor............... pe (d) (f) 69 
Identified (Rendering it Unidentifiable)........... 3 (g) 70 
Inside, Overhead, and Underground For eran er 
Communication Systems. ..,...........+ « «este wee 6002- 182 
6003- 183 
6004— 184 
Insulated, and Bare, For High-potential Installations 5001 (d) = 
5002- 1 
Insulation of, For Lightning Arresters.............. 2007 (d) (e) (f) 126 
Joints. in* sro os. cae (eats lia wee 501 (r) . 34 
No Joints in—in Flexible Tubing (Knob-and-tube 
WOT) 7)» onivie « o.7e 0 nine nieielas ov ca neo. g.s ositlelele 503 (g) 36 
No. Joints in=-in RACEways.. datccisue'e > celta s, stove ehate 504 (j) 37 
Lead-covered (See ‘‘Lead- "sheathed”) siete Midlet OGaR aaa 
Lead-insrekadio Installations. «i. <2 vercccs,sisisie.c nents 3701 (c) 158 
Leathaheathet © ..2 3.02... oor asbeok obec 501 (1) 33 
Armoured-cable, For Underground Work, etc... 506 (a) 39 
For High-potential Installations............ .. 5002 (f) 169 
Number of, in Various Sizes of Conduit. ..- 601 (c) 60 
Lightning, Distance from Conduit...............- 501 (q) 34 
Lightning, Not to be Grounding-conductors for 
CITCUIES SECO lc occ ocho! oo eutaecsnss bid sda tunisinuas Se altered 908 (p) 114 
Maximum Number of Circuits in Panelboards...... 514 (q) 51 


Maximum Number (For Underfloor Raceways).... 511 (1) 45 
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Maximum Size and Number for Surface-raceways.. 508 (d) 41 
Maximum Number and Size permitted in Wireways. 516 (d) 53 
Maximum Size on Split Pnobs..............-2ee- 501 (d) 31 
Maximum Size of, For Underfloor Raceways....... 511 (a) 44 
Near to other Conductors, Metal Piping, etc....... 501 (p) 33 
Size of, For Mercury-vapour Lamps............-. 2014 (d) 131 
Minimum Size of, For Mogul Lampholders........ 514 (c) 48 
For Motion-picture Apparatus. ........2-eseeeees 3911 (a) 166 
In Motion-picture Projectors. ..........-+.+++ee. 3502 (b) (c) 154 
Between a Motor and Its Starter, In Wireways.... 516 (d) 53 
EER eee a aoe iow oneal cele pisie 6.9705 10's 0 6 v8.6.9 603- 69 
Neutral, and Grounded, Not to be protected unless— 803 (b) 86 
Neutral, Bare (Minimum Size of, for Services)..... 402 (h) (i) 26 
Non-metallic Sheathed Cable. Size of Grounding- 

COTAUCEOR AI steele eos ond ehsle s a cieipice «ie bie 0 908 (a) 4. 111 
Number of—In various Sizes of Conduit.......... 601 (c) 60 
In Open Wiring: Requirements for............--- 502 (a) to (g) 34, 35 
For Ordinary Conditions. ............eeeeeeeeees 501 (a) 31 
For Passenger and Freight Elevators............-- 3102- 135 

Wiring System. ..... 2... cece ccc cece eer ecece 3102 (b) 135 

TW HOIStWAYS: coe hess eee selec esos een sess 3102 (c) 136 

For Elevator Circuits. How Run............ 3102 (d) 136 

For Car-lighting Circuits and Signal Systems... 3102 (e) 136 

Flexible or Travelling Cables. Type required.. 3102 (f) 136 

What may be installed in Hoistways.........- 3102 (g) 136 

Minimum Sizes, & Overcurrent Protection. ... 3102 (h) 137 

Type of covering required. .........-2-eseees 3102 (i) 137 

High-potential. Not in Hoistways.........-.. 3102 (g) 136 
Passing over Buildings. ........seeeeereceeeceree 513 (f) (g) 47 
Radius of bends in,........... ccc cece cc sees eres 501 (m) 33 
Separation from Metal Lath and Metal Sheeting... 507 (a) 40 
Spe UO SErVICER isis «sco scree co + ow wie; alt.0j oie loo nuaheie (os) 9) _ — 
Service, Size of Grounding-conductors for.......... 908 (k) (1) 113, 114 
For Signs and Outline Lighting..........-..--+-+0> 3801 (a) to (e) 

incl. 159 
Size of, For Arc Lamps.........---eesececeeerees 2013 (d) 131 
Sizes for Motor Circuits.........-0-2-eeeeee ences 605- 77 
Sizes for 2 per cent drop in potential for various 

lengths of run... .....- 2 eee eee cere eee e ee ceee 601 (b) 57 
For Sound-recording Equipment............--+0-- 3503 (b) 155 
Space for (In Boxes).........:-eseeeee sees etets 514 (q) 51 
Spacing of (See ‘Open Wiring on Exteriors of 

Buildings—"’)... 0... 0s ee eee eee cece eseceee —_ == 
Stranded and Solid (At terminals)............+-+- 501 (s) (t) 34 
Subjected to Corrosive Action. .......-+++-+++++- 501 (b) 31 
Support Ofi fei c wi ee cee ese wees see ese wns 501 (c) 31 
Support of (In Vertical Conduit)........---+seees 505 (e) 38 
Support on Solid Knobs.......-.+-+++e2seeseeeee 501 (e) (f) Sigs2 
Support at Terminals and Joints...........-+--+:> 501 (t) 3 
WMaiSwitenpOardS. vac s eck ew sts svacsaascees 2005 (e) (f) (m)123, 125 
Temperature Limits for Various Types........-+-- 501 (a) 31 
In Theatres, See ‘‘Theatre Installations”........-- 3902 (f) 162 
Ungrounded—Protection of, and Exceptions....... 803 (a) 85 
For Use in Underfloor Raceways. Types of,......- 511 (k) 45 
In Vertical Conduit.............2ccce eee esceeee 505 (e) 38 
In Wireways and Busways: Types permitted....... 516 (c) 53 
Passing through Walls, Floors, etc.......--++++++> 501 (0) 33 
Which one to be Grounded. .........-2seceeeeere 902- 103 
In X-ray and High-frequency Installations........ 5102 (a) 177 
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Item Rule & Clause Page: 
Conduit: 
For Bare Netiral .S 77 steric 402 (h) 26 
Conductors it Vertical——""- een ee eee 505 (e) Ome 
Connection of Pixturesttos 2s... > tan eee eee 2010 (d) 128 
Consumer’s Service (See ‘Service Conduit: 
Consuniers? 8%. 22 Sore ee on eee eee — —_— 
Cross-sectional Area for Conductors.........,.... 601 (d) 64 
In Damp Places. it tee ee eee 505*(b) : 38 
Distance from Lightning Conductors.............. 501 (q) 34 
Drainave’onee rs oe ie tee Le aoe eee 401 (c) | me 2S 
In Elevator Shafts (See ‘‘Conductors in Elevator 
SHAS Tse Se ee Lat tO ee a ner —_ = 
Flexible: Hor Services 4" oo eee ee eee 402 (f) ya 
Minimum int. Diameter”... 2. ae ee ee 505 (a) ee 38 
Passenger and Freight Elevators................. 3102- 135 
Rigidvand*Blexiblesicnt Peis s ee eee 205 (c) 19 
Rigid. HOmServices: iti 7, i tae eee in) eran a 402 (f) (g)° 25 
services (See wervice Conduit’ )272. ener ene — ae 
Service, Size of Grounding Conductor............. 908 (a) 3. 111 
Size of—for Conductors=+4 32( Vee ee 601. (d) 64 
ReiUnderfloor “Racewayse. 30 2 eee, eee 51 1-G) 44 
(SEOL A Ee ei EE Le ee 507- 40 
Use of (In Buildings of Mill Construction)......... 504 (a) 36 
Passing through! Wallet cect arte ee eee 501 (n) 33 
Connected Load 
Assumed: For Branch-circuits odor ee ee 604 (a) (d). 72,74 
For more than Four 15 amp. Branch-circuits..... 604 (f) 76 
Connectors: Solderlessi 2°... 7. eee eee 210 (c) 22 
Connections: Diagram of Motor—...............0.06- 804— ‘ae 9S 
Connections. Wiring—. to be in Boxes............... 501 GS 3 34 
Consumer's Service (See ‘‘Service: Consumer’s’’)........ — gots 
Contractors. Datiéar oo. rie. Fe ee eee 208 (a) 20 
Contractors (Notices to be posted up by).............. 205 (d) Sexi 
Controilerstiavin- nies os ese ee ee ee ~ 802 (b) Sends Oe) 
Control of Apparatus. v0.0.6. 6. Tee ae 704 F 80 
ControleApparach seme cle 60: kiss x's iw so crptence CA eee 702- 79 
ControvioiGircnits no (. ees eee 703- 80 
Control Circuits 
Protectionot vi otk eS eee 803 (g) 97 
Passenger and Freight Elevators:................ 3102 (d) (f) 136 
Control-circuit Wire: Current- -carrying Capacity o 
(See “Conductors. Control-circuit Wire’)..... —_ == 
Control Devices: 
GGTOUDIN Geol Maer oh een ho i eee 703 (a) 80 
Location Guarding, “ete: . oe eee 702 (g) to (j). 
incl. 80 
Rating he ee eet ee ater er eh ins oie 703 (b): 80 
Control of  eriernetiy Lighting .Circuits...<j1e see eee 4001 (c) 168 
Control Equipment: ; 
CeETOF a Lite BAM co 2c 0ais ah clin Jo. Josiesni ee stakebenel th eae 701 (a) 79 
Tin Gata cess co kahit sii. cian 0% 0s TERRE EERE 3301 (d) 148 
Control: 
Of Generatoras.; aes et, BUOY IOs Sea 704 -{c) —~ 81 
Of High- akg ak Installations aati s. 5003-— 172 
Of Motorésh BOR icc: 2) sic AIG PSST & AD ot 704— ‘F 80 
Remote. Leys he eee Ree coon Sell 704 (k) 82 
In X-ray and High-frequency Installations........ 5102 (b) (c) 178 
Control and Protective Equipment. Services...... 404— Zia 
Controllers: 
In DampsPlaces. .:\.<\sotctetetette ts 4 ee es ate 3401 (d) Pist 
In Hazardous:Wocations! 62225 i)... Baie. ee 3202 (g) 141 


3203, (f) mort 145 


INDEX . 
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Item Rule & Clause Page 
“Convenience Outlets. (See “Outlets: Convenience, 
BROCE D EARS OG eters, ween BEIGE ee MORI! -—— —- 
Beprad tee (lereme ONS lik oo re see we Galele — 
Corrosive Action: Conductors subjected COs. seis ties 501 (b) sil 
-Corrosive Liquids or. Vapours. (See ‘Moisture or 
Corrosive Liquids or Vapours’’)............... — — 
Corrosion: Protection against (See ‘‘Rusting’’ and 
“Conductors: In Battery Rooms’’)...........: a 
LIER ASST S186) (ot ne ee 210 (b) 21 
Counterpoises. Radio Installation. .................. 3701 (c) 158 
ATA See eet MN oc Co lel ooo ch opec esreray estos ndakwsies euler edese re 206 (b) 19 
see “Electric Cranes and Hoists’’............ eos < 
Electric, In Hazardous Locations................. 3203 (p) 147 
sCurtent-permits; (See Permits’’): 0.00... 9828 i eos 8S — 
Curtain Motors. | (See ‘Motors: Curtain”............. _ —_ 
nea Places 
CWonductorssnenre ser. ko oma Oe Sekt eee x 501 (b) 31 
Conductors in, See ‘“‘Conductors in Damp Places’... — — 
See ‘‘Conductors: Lead-sheathed”’........0...0.... — — 
Conduit in, see Conduit’ os)... 25... Sense ee — — 
CG OPEC ae Net NG win) ta tnslad dole ectas whites Sito Tact ayer Sao 907 (f) 110 
Installation of Boxes, Cabinets, etc. in............ 514 (1) 49 
KSnab-and-eUMe WOLK 11s. 0 soe ann co 0 si oh oye RHO 503 (f) 36 
Manrpnoidersin ys gan se Ssemecin 22. io eebeedites, 3 2011 (Final 130 
Note) 
See ‘Moisture or Corrosive Liquids or Vapours’”... — — 
Surface-raceways not permitted in —.............. 508 (b) 41 
Witter PE oc ciki ale, ONS Ne. OL. SEO.) Bs 5125(a) 46 
BAN erOlsiEONGILONSH ye hers SHO Ds he 204 (a) — 
205 (b) 18 
‘D.C. Systems 
Grounding at Supply Stations only.............-. 906 (c) 108 
sizejof-Grounding Conductor fori 8. case ce es 903 (b) 105 
Sa Wat COCIIONT OL aiien vos caused cei seins; syovliidy ssdnn Ys EIS 804 (c) 98 
Defective Hanipmentwevsetas . sat wnat. oe. 5 7001 (a) 188 
-Demand Factors - 
For Feeders and Switches... 0.000... cee e eee eee 604— 70 
Pee HOmNeHthaIMeOnOlClOre lads. wadeis aces oe ebeee sek 603 (a) 69 
*: For Various Circuits, Installations, and Conditions... 604 (h) 76 
For Various: Types of eee Fa een cena oe fe eee ee 604 (d) 74 
PID PVA CIO TILTON RITES ol oc cunvncevosensctiosayajensiieaaasnens ionaysy svaueca-¥ 201 (b) 17 
-Different Systems 
Installation of Boxes, Cabinets, etc...............2005- 514 (0) 50 
Conductors of, In Underfloor Raceways........... 511 (j) 45 
Conductors of, In Wireways and ihcapigde er F.. spelt et 516 (f) 54 
In Surface-raceway Work. fox L Se DAR? Oe. SORE OB) 42 
Dimmers. See ‘‘Theatre Installations’............... = <= 
-Disconnecting Switches. See ‘“‘Switches:, Isolating’’... = 
eDrainage. Gf Conduit and of, Ducts:.. 2eeue08.2S. we. 401 (c) 23 
eDressing Rooms. iin, Theatres... \ 22 je05.02 2 SSR O 3907 - 165 
PP Tip-lOGPS (MOTE SETVICE, Cables): jorcscciscess-svevs,c0e, esses snieccv arts ave 402 (c) 24 
‘Drop-lights (In Basements, Bathrooms, etc.)...... ait gaat 512 (a) 46 
TEE (CRIT GTS 2S 1) | oy A 401 (c) 23 
POuct- Passing through Walls........:.... duress. down ous 501 (n) 33 
Electric-heating Appliances. See ‘“Electro-thermal 
: we WL ye OSCE ge. ae eset ge AaB ERE) AACY (ea a —_ <a 
*Hlectric Cranes and Hoists. ... 05.6.0. 6" iis cileaen centers Section 30 132 
3001 (a) to (f) 


incl. 182, 133 
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Electric Cranes and Hoists (cont.) 


Item Rule & Clause Page 
Control and Protection of Circuits............-+.- 3002 (a) (b) 133 
Grounding i220 ore cio Retevore ara or chelate ole! oralinkala\cta ohenatenare 3003 (a) 133 
Electric Railway System (See ‘‘Ground-return’’)...... ._- —_ 
Electric Ranges. See ‘‘Electro-thermal Appliances’’..... — —_ 
Electric Trucks. See ‘Trucks: Electric’.............- a — 
Electrical Communication Systems. .........++++sse0. Section 60 182 
Classification of Communication Circuits......... . Section 60 182 
In Buildings: “General.....0.050 6s ccc ce sens meinge 6002 183 
Conductors. Installation of, Precautions against 
lh bc ky See Re eR era eRe red ocelot 6002 (a) (b) (c) 133, 184 
Tran sfOrimenrs ais.cvd:svere. erro cers erate Hae ele ote heme ane 6002 (d) 184 
In Buildings. Where the Outside Wiring is Aerial.. 6003 184 
Protection against Lightning............... 6003 (a) (b) (c) 184, 185° 
Grounding Conductors 
Material, Installation, Use..........- eye ele ee . 6004 (a) (b) (c) 185 
Outside Conductors 
OVEFHOAGE cea wsaleretaee suelo) tlche siete el sl oershe etaictererate . 6004— 185 
Underground 2... icine soteteio ees ote telat a tier etoile aiere 6005 (b) (i) 186, 187 


Electrical Equipment. — See Equipment: Electrical.... 
Electrically operated Pipe Organs: 


Grounding 28h. 6ittis bc) sidiu chee wlevelre ita ere aid inustdenetcnche 904 (c) 108 
See Organs: Pipe ase. o.5 overo.ecereetorete thannie el eheltomena oltenetelte — _— 
Electro-thermal Appliances. ............--e-eeeeeseees 2009 127 
Grouping of, For Appliances of 15 amperes or less. . 2009 (a) 127 
Supply and control, if over 15 amperes............ 2009 (b) 127 
In Manufacturing and Industrial Establishments... 2009 (c) 127 
Non-portable Types Re Fire Hazard............-- 2009 (d) 127 
One Point only, of Connection to Supply.......... 2009 (e) 128 
One Electric Range. Size of Conductors from Service 2009 (f) 128 
Current-carrying Capacity of Conductors for Ranges 
EES, Sh 2s, Bie eects Bide Sidteo oe 604 (g) 76 
InpHazardous Locations. 0.0.0.0: a. eieles etalemcteiats ietewe 3202 (h) 141 
3203 (h) 146 
Overcurrent? Protection Of s1.é:.:0,0cai01) opereretorsdereneterholote 804 (s) 101 
Elevator Conductors. See ‘‘Conductors for Passenger 
and Freight Hlevators’’..<. 5.2. s<sslemiaae _ _ 
Elevator Shafts: Conductors in, (See “Conductors in 
Elevator, Shafts) )iesiocis: <.cccssceie-cs0e nie theta — — 
Elevators. ch nse td itive) Seid.4 RG Arena ores . 206 (b) 19 
Flexible Cord for... ....20cesessecclnnsectecnces 602 (e) 65 
CEPOUR ER eee cucntk Mele revdiavs cis niin ce laile tol ove iakonareuetepataneade 904 (d) (e) 108 
See ‘‘Passenger and Freight Elevators’.......... = = 
omer eney a Lit CGS sie ote la aco is 10 lajlo rahe lovainle chad oatelepeteseietearete Section 40 167 
General: 
Circuits to be for Emergency Lights only..... . 4001 (a) 168 
Supply. Where to take it from.............. 4001 (b) 168 
Control and Protection of Circuits............ 4001 (c) 168 
Stand by Plant or Auxiliary Service.......... 4001 (d) 168 
Wattage per Sq. Ft. required................ . 4001 (e) 168 
Installation of Boxes, Cabinets, etc............ 514 (0) 50 
In Theatres...... 0... sss eeeeeeecceenesecees 3901 (d) 161 
Service for (See ‘‘Service for Emergency Lights’) yon fa} ~ 
4 (g 
Enamel. On Raceways and Fittings................ . 504 (a) 36 
Enclosures: 
For Auxiliary Equipment. Signs and Outline 
Tighting inocci ac ee ko Nere cae s enacs told ters latarare . 3801 MY 159 
For Instrument Transformers for Service Meters... 405 (c 30 
Eqeipmees 
lectrical, For Radio Installations........... ocees 3708 (a) 158 


What to be Grounded..... SiS cons elelank whe ne cle aiate wie 105 


INDEX 217 
Item Rule & Clause Page 
Existing Installations: Overhauling 
(See “Overhauling—") ........- 02sec cee seen eens —_ — 
Extensions to Installations..............c0.ccecsseece 204 (a) 18 
208 (a) 20 
Under-plaster (See “‘Under-plaster Extensions’”).... — _ 
Factories, Plans and Specifications...........ee0ce-e06 207 (b) 20 
Fans. For Ventilation of Projector Rooms............ 3911 (d) 166 
Feeders and Switches. Minimum allowable Sizes. 
Demand Factors for............00-e2 eee 604— 70 
Fees for Permits and Inspections...............+e0e0. 208 (a) 20 
Festooned Lights. In Theatres...............eceeee8 3906 165 
Filling Stations. Rete Gara Vest. ctatctsta veces arctabotatens’ susiats — —_ 
Fire-escape Lights and Fire-gongs: Wiring for (See 
“Conduit: Use of”)..... MER cee were ae —_— — 
BILE RTCCAUEIONGS AZAINSE.'. soc cis cae ss es ses ov sipediete csc 7001 (d) (h) 188 
Fire Pumps: Service for (See ‘‘Services for Fire Pumps’) — —_ 
Fishing of Armoured-cable (See ‘‘Armoured-cable’)..... — —_ 
Fittings. Outlet and Terminal (Re Installation of Boxes, 
: Cabinets, Outlet and Terminal Fittings).... 514— 47 
Fixtures: 
Chainn(Plexibie Cord fOr). :0o: cis \s:s:5;0:5 608 8: she os eyes e.* 602 (f) 65 
MisErAZATOCOUSTCOCALIONS.. 5 ones css cscs est nes 3202 (k) 141 
3203 (k) 146 
Lighting (Grounding Of)...... 06s. ..e ass cceecweee 512 (a) 46 
SQHESCEMEEVET I ee ee as © en Oras eve ane 3905 165 
Wiring of, For Mercury-vapour Lamps........ 2014 (d) 131 
Fixtures and Pendant Lamps. ...........-seseseeees . 2010 128 
Conductors of Different Systems. .............+0- 2010 (a) 128 
NOEILGI ATIC ATIS Tere ate otek ioe eters: suoye's) ste.e oo, « 2010 (b) (e) 128 
Connection of Identified Conductors.............. 2010 (c) 128 
Fixtures attached to Conduit or other Grounded 
SUD DOLE ee ls oie Cetera ark aaa es ana epee ore die 
Bixtures on Metal Ceilings or Metal Lath......... 2010 (f) 128 
Externally Wired Fixtures...............20+e008 . 2010 (g) 128 
RRECOSSECOR IAT ULES Se feo sles eiclene «enone Cane es «salsa o . 2010 (i) (j) 128, 129 
PIexIPIC MC ONUte ee <n ce kt rote pot ewe tileecreceet 507- 40 
Flexi DIG MeOn ees s cinte Sits oreo gis oe ss lereltre we wie 602- 65 
@urrent-carrying, Capacity Of 9.6.8 vee see een 601 (b) AY 
602 (a) 65 
EDP gg ge ag a ea I 3401 (g) 152 
SAG at PORE ere c eiccels e's s steve ois 's s ereje's + /0.e o.0 + ehe,0, © 3301 (e) (f) 149 
In Hazardous Locations. ......0 060s ce ee tee eee 3202 (1) 142 
3203 (1) 146 
Identification of Neutral Conductor.............. . 603 (d) 69 
For Motion-picture Apparatus. ......-.+..-+++++ . 3911 (b) 166 
In Motion-picture Projectors.............s+e+e+8 . 3502 (d) 154 
In Motion-picture Studios. ............2.eeee eens 3501 (h) 154 
For Portable Equipment in Theatres............- - 3908 (c) 166 
For Sound-recording Equipment............-+6. . 3503 (b) 155 
Flexible Tubing (See “Tubing: Flexible”).............. — = 
HIGOPIRECEDLACICS: bcc ech s cicwis Sirivie crs ccs ove eeccnene 2011 (e) 129 
Fluxes: Soldering (See ‘‘Soldering Fluxes’”’)............ —= == 
Footlights. In Theatres............ccecvesscsereeree 3903 163 
Freight Elevators. See “‘Passenger and Freight Eevators’’ — = 
Fuse Cutouts. In Damp Places..............--+-00% 3401 (d) 151 
ee en Rs isis bose ccc ocr rca outers ses 802- 83 
15 ampere, For Sign and Outline Lighting Circuits.. 3802 (k) 160 
For Electrically-operated Organ Circuits.......... 3601 (f) 157 
In Hazardous Locations..........ceesseseereeees 3202 (d) 140 
3203 (d) 145 


218 CANADIAN ELECTRICAL CODE—PART 1 


Fuses (cont.) Item Rule & Clause Page 
For High-potential Installations: =. <<, .cn ackeuedt 5003. (h) (i). 174. 
Ratings, For Motor Branch-circuits............... 803 (e) (f) 87, 88 
Notte beusedan Rosettes? \.4 oes ee 2011 (f) 29. 
See ‘‘Service Box, Enclosure of Fuses’’............ — —_ 

Gallery Pockets: Stage and, In Theatres.............. 3904 164 

Garapéesh. tae eee os ee ee ose ote eh Eee 206 (b) 19 

Garages and Service or Filling Stations................ 3301 148 
Wiring?) “Types Permittediyy a. san eee ee aay ‘S! 148 — 
Equipment:/Areing of Sparking”. 320): weirs 3301 (d) 148 
Rlexible:-Cordsivect'.:. 0 oe tence a me cate coat eee 3301 (e) (f) 149 
Lampholders. Connection of, and Types permitted. 3301 (g) 149 
PortablesBamios vam. ohne ere atte ee eee 3301 (g). 149 
Live Parts. “Guarding of. 5.25 = a9:. op ce, Lae. ae 3301 (h) 149 
Grounding soon iene hea asteee oe tee ee ete 3301 (i) 149 

Gas-filled Incandescent Lamps. See ‘‘Lamps: Incan- 

descent, Gas-hillediy. Ne. a Oe Sone pans —_ — 

Gas-pipes: 

Bonding of, For Grounding. ¢) sean e tre tise eae 908 (c) 1126 

Ag Ground-electfodes! ). s...ten c,. cpncahietas cothse st 910(c) and(d) 115 
Gas-tube Installations. See ‘‘High-potential Luminous- 

discharge-tube Installations’.......... <a = 

Gasoline Pumps. In Garages and Service Stations..... 3301 (d) 148 

Génetral-use, SWitchess ce. 5 no. cre cae ee ae ee ae 704—- 80 

Generating Stations: 

WighthingvArkesters ede cc ect teens ete one 2007 (a) 126 
PP TANSLOnIMersilitemicte + ots se wh cacse hee ok kee ees 2003 (a) (b) 118 

GENerAtOIss Set eee he oon Sco ee 207 (a) 20 
Control of, See ‘Control of Generators’”’........... — — 
PMS eT Araneae s <=) ame = 9 ca es nase sini dam eau 3401 (d) 151 
Frames: Grounding of, In Electrically-operated 

OFEATISTS F.cy... slerhs crusham t auc o atte heraete 3601 (b) 157 

In Garages 2°... - Ce, git. 8 a Bye idan, 5 ot wd ale sane 3301 (d) 148 
In-Hazardouspocations. .. 225) ose. ee 3202 (f) @41 
> 3203 (e) 145 

Location, Mounting, Nameplate, etc.............. 2002 117 
In Motion-picture Studios ).027 9. ee ee 3501 (i) - 54 
Protection Gfoetite teens s tele c sc 'cteche corte ee ae 804 (a) to (d) 98 

Grid? See" Nemeraa 6c iss ss cee sae ieee = = 

Ground: Clamps Classification of 8...) 42. eo ee eee 909 (b) 114 

GTGUNGERESISEANCOMER IC ses niticks Ss ated bate le eee 910 (e) 116 

Ground-return (Re Supply Service).4 ee eee 401 (d) : 23 

Grounded’ @onductotss.. tc. seals icing cc cate se te eee 210 (d) pe 2a 
Not to beyerotected"tinless kee nk oer 803 (b) 86 

Grounded: Identified Conductor to be —. See “Con- - 

auctortoibe Grounded’. «5.4. «s.capuamea ee — a 

Geoundéd Netra maatidc ine cet s eis Sos 255.2 co aureus 910 (a) 115 

Ground-eléctiodestame stereo 0 c.6 cece «ce eos cee = «cee ee 910 115 
Connection tom meee. Cel re cise cococtciett cok sae 909-— 114 
Used by one Utility not to be used by another..... 910 (h) 116 

Grounding (3-wire Branch-circuits).................0- 404 (a) 27 

Grounding or ConGuctorsec. vee eit ene ce + sole neta ote’: 901 and 902 103 
FEXCEPCIONS Se warwee teh ot tolcicte tec se dticieenaee cues cto 901 (a) 103 

904 (b) 108 

Grounding-conductor. Only one, for one System...... 908 (j) 113 

Grounding-Condlictorss. es Oe ce a te ee ree ate eee as 908— 110 
Clearance from Lightning Conductors............. 908 (p) 114 
For Electrical Communication Systems............ 6004— 185 
No Disconnecting Device for unless —. . 908 (0) 114 
In Non-metallic Sheathed Cable. See “Conductor: 

Grounding i... os cee ce ciciteln cence anes ate — —_ 
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Item Rule & Clause Page 
PPOMEIOLACCACMINENE sacs eclelelsin's ss 00's sss vie stslellade 907 (b) (d) 109, 110 
MEE SCRVACEHBOKES ree cee’. o's so 0 Silielsldiaks beste — — 
RSFOUTICINg. Tames HOGuE OISESS © 5 fies wicslace oof 'd wilsiis-aGaj tyaress 3003 (a) 133 
Grounding Om maeiIpmentee.. se. clan stn atse ss ate 903 105 
Generator and Motor Frames. In Electrically- 
RCT ALCCLOLCANICS «'a5o-6 6 aide -a'e: saute dueniotaserers 3601 (b) 157 
Lead-covering, Armour, etc. For High-potential 
Hine ete TUNA Seon los oa: oia\/aishts..6 s; Gaus «bi ashe, aceeis 5002 (h) 170 
NOES pHEREMECR occ) crs) bee, crave esis ek bs «dh aceterel ae gatas She 512 (a) 46 
; 2010 (d) (f) 128 
List of Portable Appliances . i) scosisrs od oats teye eke 380% 904 (a) (2) 106 
Non-current-carrying Metal Parts. 
Tne AM BPE LACES s «. ciio.c. 5) a6: «, Siler 5) vayetotansle sterde Decne 3401 (h) 152 
MONAT OS ee oh, esa sehalio lars acoso ieee bioas ements cers 3301 (i) 149 
In Motion-picture Studios................... 3501 (k) 154 
Pavliazardanselocations «..</. <<). acasisishek shot susie cuore 3202 (n) 142 
3203 (n) 142 
. Outlet Boxes (See ‘‘Conduit: Use of’’)............. — _ 
Parts to be Grounded in X-ray and High-frequency 
HESEIIEIONIS s Cis Ce lk elaia s:0 ssa oi o's ae @ sw eee 5103 (a) (b) 179 
SisnsrandsOutiene Lighting. 65 sees 406 i's, oe forsee 3801 (k) 159 
Grouping: 
Conductors (See ‘“‘Conductors: Grouping of’’)...... —_— — 
Services. See ‘“‘Services. Grouping of’........... _— — 
See also “‘Motors’’. Control of a Group of........ — -—- 
Guarding. » OF Equipment saciie socpeisstie tes oleietelterete om i's 202 (a) 17 
MEAIEE CES NAUKA LT EV Patch onan cyreitet shictanecetel ciate a: wie: « «efenelale he winke'e 515—- $1 
HOt SCT VICES WILCHES iis. Sittche 0h oe tre! cio! areas see oveita 404 (1) 29 
Halls: Wiring in (See ‘‘Conduit: Use of’’).............. —_ — 
FAZATCONS COCATION Sens. ¢- o:ctiewey ov Sin Guutet eve w! a) ora st ayeh'st ai. ohiat-ai olama ete 206 (b) 19 
Re Bare Busbars and Risers. .........-.+eeere00% 517 (a) 54 
Seer Wreters not LOUDE) 1 eo oe oe alums soe estes oes — — 
Service Boxes not allowed in..............2020005 403 (a) 26 
ROCA ere hos paise sean as seas ery oer tears 3201- 138 
Inspection Department’s Judgment as to Conditions 3201 (a) 138 
Walls and Ceilings etc.—Construction of.......... 3201 (c) 139 
Static Electricity. Removal of..............50.- 3201 (d) 139 
Service Equipment, Panelboards, Switchboards, etc., 
Pe ELEN TOL siotor ore Gator ekal ol Weohelanaiet orahece cso els 201 (c) 139 
(Gaon LILGearOn ee One Or 3202- 139 
Equipment. Type permitted................ 3202 (b) 139 
Wiring scl ype permitted © ..i..0.> 5.5. ays J andeciisie 3202 (c) 140 
Conductors. Thickness of Rubber for........ 3202 (c) 140 
Circuit-breakers and Fuses..........-.++++2> 3202 (d) 140 
Transformers and Capacitors..............5+6 3202 (e) 140 
Motors and Generators..........00eess cence 3202 (f) 141 
Motor Controllers, Thermal Cutouts, Switches. 
Relays, Resistance Devices, etc.........-- 3202 (g) 141 
Electric Heating Appliances. .............-+. 3202 (h) 141 
Switches for Lighting Circuits................ 3202 (i) 141 
Marking of Electrical Equipment............. 3202 (j) 141 
Portable Lamps and Fixtures...............- 3202 (k) 141 
Hiexiple Corda LV DC wey. 6.0.5 ete. chai sgeqecovseciere'e 3202 (1) 142 
Receptacles and Attachment Plugs........... 3202 (m) 142 
MG HOMIE ALIN Hata cis ook cs cco sis, staPstala nenrelels pos eysiels . 3202 (n) 142 
rang id PATER oreo eseoe arias te arish seemahe tthe he Aye} ayaa rh o. @) 143 
FAVE ESOGE DS: ci ecoic:c,0.0iei0 9.0.94. 0 «ORT O.el@,0,00 6) 0 0:6 o (v 
ae sae f incl. 143 
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Hazardous Locations (cont). 


Item Rule & Clause Page 
Class Il, Ill, and IV Locations: is20 4 gacs nd oaaas 3203- 143 
Inspection Department’s Judgment as to 

Conditions. <6.:5 Saco babs Aes eee 3203 (a) 144 
Equipment. Type permitted................ 3203 (b) 144 
Wiring. “Type-permitted., soc Joes eee . 3203 (c) 144 
Conductors. Thickness of Rubber for...... .- 3203 (c) 144 
Pilot-LightS:..xcceecc deter der ae dese as ate 3203 (c) 144 
Circuit-breakers and Fuses. Type........... 3203 (d) 145 
Motors and Generators. Type.............. 3203 (e) 145 
Motor Controllers, Thermal Cutouts, Switches, 

Relays, Resistance Devices, etc........... 3203 (f) 145 
Transformers and Capacitors...............-- 3203 (g) 145 
Electric Heating Appliances...............-. 3203 (h) 146 
Switches for Lighting Circuits............... . 3203 (i) 146 
Marking of Electrical Equipment........... -. 3203 (j) 146 
Portabledeamps.and Fixtures)... «sc. see or eats 3203 (k) 146 
Flexible Cord.: Ty pe..s ¢cik . fe eee eee 3203 (1) 146 
Receptacles and Attachment Plugs........... 3203 (m) 147 
Grounding: 2 oseis roots 3 SoS eh ees oe eons .. 3203 (n) 147 
Exposed ‘Vive Parts x« .:.6)s1ictaieteieiatersts site eiee 3203 (0) 147 
Electric Cranes........ SM aca acth Coes 3203 (p) 147 
Electric Trucks ...;,..<. de altace) owtakeee .. 3203 (q) 147 
Charging-equipment for Storage Batteries..... 3203 (r) 147 

Hazardous Materials. Classification of............... Section 32 138 
Heating Appliances. See ‘‘Electro-thermal Appliances... — oo 
Heating: fiectssave?-A pprovall «,«.acisssc-ecpsssneusbeenseateencieie 210 (a) 21 
High-frequency Installations. See X-ray and High- 
frequencyalnstallations:. 22. 2.05 aoe — —_ 
High-potential Conductors. See ‘‘Conductors: High- 
potential’ mr.+. tese seine ies cee re ee eee —_ _— 
High-potentialiinstallations.</./1.,<;, +s s.+.scsheseyepeustope kena 206 (b) 19 
Section 50 169 
General: 
SCOPGSE Hees arc eck kn eons 56, 0 8 oleietes sea eee 5001 (a) (b) 169 
Conductors, (including Service Conductors) 
where permitted to be installed........... chek (d) 169 
Conductors Paice cress cousascs Auace :deleks Sein TS else ators ae 169 
Wirins) lLypes. Permitted ............. 0: teint (ch) 169 
Installation. Insulated and Bare.......... 5602 “5 (c) (d) 169, 170 
IMOQUMEM Brand IS PACING s:,,<,<:.5s,0101-eveleneeseen urn 2 (e) 170 
Lead-sheathed Cable-Protection at ends....... * 3002 (f) 170 
JOUER eerie ate te lah nte "slo oa oo bs See loa ole ele ots ato ete 5002 (g) 170 
Grounding Herre stesenitere sc 'ete's toile deta s eee ATS 5002 (h) 170 
Equipment: Bocation of ..%).4%\./0.eee eee 5002 (i) 170 
Grouped Conductors. Flame-retarding 

Covering {OL overs si.eiteee ts So ey ee 5002 (n) 6171 
Service Conductors, Types and Installation.... ae (k) (1) (m) 171 
Service Equipment. Accessibility............ 2 (m) 171 

Control and Overcurrent Protection.............. Petes 132 
Services. “Equipment for. ...%..2..7227.. ae 2 (b) (ec) 172.173 
Isolatinge’Switches..*:..% 1.44 226 tb eee eae £22, 
Circttit-breakers i. ccrieleck tee wees amtee tee S00g 172 
Barriers for Isolating Switches............... 5003 (e) 173 
Transformers (Including Instrument Trans- 

formers), Protection of,........sscesceses 5003 (g) 174 

Fusesit) Usevol,.s2 4 ricecite we hee eee oot ee 5003 (h) (i) 174 

Vaults for High-potential Installations. ........... 5004 7S 
Constructions, saiectoii o/c-sradae eae etnlatetete'etel Oe Maa 5004 (a) 475 
Ventilation... Beata te talrata%e tw he tetas folate +. 5004 (b) £75 
Dralitidge ta trrae i<cleis wituattletete id oracle tes eraienlers . 5004 (c) 175 
Precautions againet ‘Pire..2. . c. . see eee cn cae .- 5004 (d) 176 


Isolated Stationary Plants. See ‘Small Isolated 
Stationary Plants’... .....++--+eeeeeees og! 


Isolating Switches. See “Switches. Isolating... w:s./ <0» —_— 


Joints in Conductors. See “Conductors: Joints in”.....  — 
Junction Boxes. See ‘Boxes’. ....-.--++++++> Soa ee 
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Peto tit inp eee ie oicuetenesspevedoarvene seve. osere Ereteese rites 5004 (e) 176 
VV AUNT EO DONLOCK EGE cia che.) osloriei'ece edie: 0saieiere.s is 8 5004 (f) 176 
; When Vault not required...........00.22e08s 5004 (g) 176 
High-potential Luminous-discharge-tube Installations. . . Section 52 180 
Wiring and Equipment: 
Tubes, Support and Locations of,............ . 5201 (a) 180 
Pape PermninalSs). i ce cc cies ese ae'clefeletewalelsle es 5201 (b) 180 
Electrodes. Connections at,...........+20005 5201 (c) 180 
Transformers Installation, Protection, Enclosure 5201 (d) to (i) on 
incl. 
Regulating Coils. Enclosure of,..........++- 5201 (h) (i) 181 
Bonding of Tube Terminal Boxes........... .. 5201 (j) 181 
Hoists. See ‘Electric Cranes & Hoists”...........-- “es = 
Hoistways: Elevator, Live Parts in, to be Enclosed..... 3101 (g) 135 
PIOlES! COUNCCTSUINC: occ lal chee osetia onele(siele’evetel plelehelalelelels . 210 (b) 2% 
Hotels: Wiring in (See ‘‘Conduit: Use of’’).........-+-+ — = 
Hospitals: Wiring in (See ‘‘Conduit: Use Of Diss Soe _— == 
Identification of Neutral Conductor.........-+.s.see+- 603 (d) 69 
Identification of Service Equipment. See ‘Service 
Equipment: Identification of’’.........- —_ = 
Identified Conductor: Grounding of, See ‘Conductor 
POLO UGTOUNGEE oo shale ccs & oyelensis 0,6 Qiecewleie overs — == 
Identified Grounding-conductor........eeeeeees eek he 518 (a) 54 
Identied. Terminals, Leads, etc......-...+seeeeeeeces 210 (d) (e) (f) Bape 
Identified Conductor rendered Unidentifiable, See 
“Conductor: Identified”’.........ee-+ee- 603 (g) 70 
Impedance Devices. In Hazardous Locations. <i2¢ aon: 3202 (g) 141 
3203 (f) 145 
Inaccessible. Part of Service Conductors to be—....... 405 (a) 29 
- Inaccessible Work. ......ccccece ccc ccerceeeeeeresees 205 (a) 18 
Incandescent Lamps. See “Lamps’’.........+e+ee+ees _— a 
Indicating Switch. See ‘Switch: Indicating’’.........-. _— = 
Industrial Establishments. ........-eeeesscrcosesrcee 207 (b) 20 
Infrequently used Equipment........eeeeeeeeerersres 7001 (b). 188 
Inspection: Applications for......-..s+eseeeeseeeeeeres 208- 20 
Installations: 
Alterations, Repairs and Extensions........--+-+> 208 (a) 20 
PACE TIS is Doosan late) chs a chose 0 s/cieielele: ofeiele’ 0! el cie'eiele)e\sie\e's 209 (a) 20 
Re-inspection. ........-.sesscseoeeresertcesecs 209 (b) 21 
Installation of Boxes, Cabinets, Outlets and Terminal 
ries Stic setae oe se seins ee 47 
Instruments. Size of Grounding Conductor........-- ++ 908 (a) 2. 111 
Instrument Transformers. See ‘‘Transformers: Potential 
MIRETAUINIOUE Gee casla vere co 9 16 ie lee, oe. «ee ecole _— come 
Insulators. To support Conductors. ......2+eeeseeee 501 (c) 31 
Insulation: Electrical... ....... cece cers erence erenes 210 (a) (b) 21 
_ Rubber, For Temperatures over SO deg Ce. uae 501 (a) 31 
Insulation Resistance. ..........eseee cere rere reeeers 519 55 
Insulation: See ‘‘Thermal Insulation”........+-++++++: — a 
Interference of Other Work.........+++e++eeee papi = 2a 18 
Ironing-board Cabinets: Receptacles not to be put in.... 2011 (d) 129 
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Key-sockets. See Migs ease sivas Waenagel suave neva rc knee —_— — 
Kitchens...» Witiitetin. soe ticcz1.tajoneieterancnete toe deteecl oh otc nee $12 (a) 46 
K nife Switches. Re SSWItGhes: ic ccusrarcten eR oe Stee — _— 
Knobs: 
Fastening Off cone o Mae een one ee a ee 32 
Solid’ (Fastening of Conductors:on; 2).ae bk tee eee 501 (e) (f) oi 32 
Split] {imitattonsol Users 26 anne eae 501 (d) 31 
Knob-and-tube (Wiking oo)... ste a ce bie oie Tee eee 501 (r) 34 
K hob-and-tube Works. foe nee a ecanee ee ee 503- 35 
Re Installation of Boxes, Cabinets, etc............ 514 (d) (e) 48 
514 (k) (m) 49,50 
Bamps? Are cee eee. o-sncsas bets oes ok eee aie ee 2013 131 
RESIStADCES LO ia siaisve sa wis eucecicecrat le kath BE eee 2013 (a) 131 
Globes, AWire=netting,  CtCcinci’aerael «es cies weer ard 2013 (b) 131 
SUSPENSION: OLME ice te a. cess Suara east waka es eee 2013 (c) 131 
Lead Se aUSIZO.OL, ecccan tice. « Ricisl eter eee ee 2013 (d) 131 
Overcurrent, Devices: for. so.ttincicitd ities Soe eee 2013 (e) 131 
Lamps: Incandescent 
Gas-filled. Location and Installation............. 2012 (b) 130 
Heat-deflecting dise fors.. iW .+ci exude Diet tote 2012 (a) 130 
Minimum Size of Lampholders for................ 2012 (a) 130 
For ‘Resistance, Devices: ..;) 2. mi see. ee 2008 (d) (e) (f) 127 
Not as Resistances or Regulators for Arc Lamps..... 2013 (a) 131 
Lamps: Guarding of, 
In Motion=picture! Projectors..oocans - nse hee 3502 (e) 154 
TMWVEHEAbhes Hata qlee ion tered oe lehadatocimsne Ot tite Semana: 3907 (b) 165 
Lamps: Mercury-vapour 
Resistances or Regulators for. i+... ee eee a eee 2014 (a) 131 
Overcurrent- Devices, for. sont ee eee 2014 (b) 131 
Grouping Oleeer et. oot oe ee 2014 (c) 131 
Wiring of Pixtures'for..|. oF i. wie eee 2014 (d) 131 
Lamps: Portable, 
In Hazardous LOCATIONS pc1.Jc1cs ce eter RI ee 3202 (k) 141 
3203 (k) 146 
Lt GAA SES. ems. sbchap sh ctctaresatasinahetetare tctane letenon een ae oo (g) 149 
O peratidiniaes?2: Volt tin sas steels tots eantorcuceolase ee 904 (a) 106 
Lamps and Wiring therefor. In Motion-picture Studios 3501 oot (g) a 
inc 
Lampholders: 
Ada pterserouMee secre os eels fain cclcetc cane cheers ee 2011 (a) 129 
Bushingsifor/Plexible Cords..-.. 0... 3. avecee cee 602 (b) 65 
Connection of Identified Conductor.......... Aes 2011 (j) 130 
In Dampenaceidcrs cet che caeen. fs tere 2011 (Final 
Note) 130 
3401 (f) 152 
Devices with Pin-type Terminals. ................ 2011 (k) 130 
In Garagearenes «le ak eee Cae ee 3301 (d) (g) 148, 149 
Identified Terminals and Leads.................. 210 (d) 22 
Kev cOCce etic a rlOn Ole st a ee 2011 (h) 130 
Max. Wattage of Lamps for: . 
Wea CU ee awe ee eee ot ete ee, ae Pee 2012 (a) 130 
DUET Ege cierto. tates 7 eas nee cee 2012 (a) 130 
Medium-base: 
Minimum Approved Rating for.............. 2011 (g) 130 
E¥otecrion at Crcuires0l-. ons... csc oes 804 (q) 101 
Mogul-base: 
Maximum Number on Branch-circuits........ 514 (b) 48 
Minimum Size of Conductors for............. 514 (c) 48 
Frovection of Circuitsiiars, 220.02, ewe. 804 (r 101 
For Motion-picture Apparatus. .............00. as OTT (b) 1, 166 
Outline Lighting: 2 .(.6/0 eo eaten te, HO cg 3802 (b), and 
(e) to (j) incl. 160 


Use of, See ‘“‘Conductors. Support at Terminals’... — 


Luminous-discharge-tube Installations. See ‘““High-poten- 
tial Luminous-discharge-tube Installations’ — 


Magnet Switches. See ‘‘Switches. Magnet’’.......... — 
Magnetic Overcurrent Devices..............00c0e0e08 802 (k) 
Marking of Electrical Equipment: 
CCEA eI rte ee, ati ee sade eyelet es 203 (b) 
UTIMEEAZATCONS AOCALIONS ce cicks Chien: wise o's mole eee eee 3202 (3) 
oe a 
Marking of Wireways and Busways............-02e00: 516 


Marking of Terminals for Sound-recording Equipment. . 3503 by (5) 
IASG NEUICCAE Soy 03 178 05 es oe I, ee ice oe Re nr ie a 210 (a) 
Meeting-places: Wiring in (See Conduit: Use of’’). — 
Mercury-vapour Lamps. See ‘‘Lamps Mercury-vapour”’ ae 


Metal Ceilings and Metal Lath, Fixtures on........... 2010 (f) 
Metal Lath: Separation of Conductors from (See : 
oT Greate FONT OM Wis (oh NT Re A Ce a —_ 
Metal Sheeting: Separation of Conductors From (See 
ME ON AMIE SIIGEIOL |) FTF aoe Bic a Aarne conch eh = 
MONET ES A EINE PEE PH oi ocalioi ct chaiiat fetish oi so: 0y 01 oneiioney y's) ax ondidi Hebe 405. (d) 


eS a a ne eer 2 405 (a) 
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EE GVALOLIES AN Valine EID) Rieetercieiin so aloe Te Ss we Slo 512 (a) 46 
Leads: 
SRE COT EEE ee ae nae ana — — 
RC MSC Te oc) geo ala ix: dca yiSos eb ele Stace la — — 
Lead-covered Conductors: 
See “Conductors: Lead-sheathed”’.............0.- — — 
See Conductors in Damp Places’”’.........c.5606 — — 
Lead-sheathed Conductors (See ‘‘Conductors: Lead- 
PMC oth ok wise eae eer de. Rplesaraitts — aa 
Lead-in Conductors. See ‘‘Conductors: Lead-in’...... — — 
Lighting Branch-circuits. See ‘‘Branch-circuits’’....... — — 
EES CUR aaa GES TRACT TS 2S OR ec Nc ae 2007 26 
MENACE OLE orci) 8s) sn,fasie se, jews S's sodsis, ace, Sunr eesvisllov e+ ame 2007 (a) (e) (f) 126 
MAAN Meat rater <P ale aahe 064 Ove fu sc eee Rau 2007 (b) (c) 126 
REE OMI TENS Mc Nie od: gcc ale re Cae ee et Sea 903 (a) 105 
908 (n) 114 
Mechanical Protection of Grounding-conductor..... 908 (g) 112 
Lightning Conductors: 
Clearance from Grouding- bpuitictbrs Pieced Wess Peat 908 (p) 114 
Not to be Grounding-conductors for Circuits, etc..... 908 (p) 114 
See also ‘‘Conductors: Lightning’’............... a == 
Panic SWAtCHeeOCG. OWILCh: IM it’; sac © else co otscs vote — 
Lines: Overhead, Lightning Arresters................. 2007 (a) 126 
Link: Removable (In Service Boxes)................05 404 (b) 27 
Live Parts: 
Tne am paacess: © Guarding Of co serere-sccrctstncpere olen 3401 (i) 152 
Exposed. In Hazardous Locations............... 3202 (0) 142 
3203 (0) 147 
Pr GaraeesmGatar Ging Of nnai. ser cick. chore cochedet ates elel obovate 3301 (h) 149 
Guarding of, In Motion-picture Studios. .......... 3501 (1) 154 
DBI TEES tye hice A apaticc Jeon shies eee oscs Gn doh a Mae, LUN Ta es 3901 (a) 161 
Iockines see Service BOXCS” ......6.< 00s. s secs veee —_ an 
WOW =DOLENTIALI SET VICES 01s .ene-c/erererebe 3 eo Dba wath tees Geile so awe 404— QT 
Lugs: 
DOO ONMEEM CS tic hee co ntitehs oot rie ale cos on a eles 210 (c) 22 
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Meters: 
Connection on Supply Side of Service Box......... 404 (d) 27 
Labelling of, if more than one.........-.eeeeeeeee 404 (m) 29 
Location sof nce i.o., cowotetels la felolo tale wlovole state atetatelalatevatnts 405 (a) 29 
Grouping Of ovis’ im'o 3 'atoie 6 a'g a n'a \o'e se delghaetetonels oars 405 (a) 29 
Not to be in Basements, Bathrooms, etc. or in 

Hazardous LocationS:. = .. ccmie te ale os 405 (b) 30 
CutdOOrs ws So cide cle Makel oles letale chs the cc etetete eterethete atare 405 -(b) 30 
To be Readily Accessible. .........-eseceeeseeee- 405 (b) 30 
Requirements of Supply Authority. ..........+.-- 405 (b) 30 
Size of Grounding Conductor. ..........--0-22-0-- 908 (a) 2. 111 
Not.on Switchboards:>. oes tie ete oe serene erie yeterers 405 (d) 30 
Wiring to (See ‘‘Conduit: Use of"”)........-..+-5: — — 
Vertical Space for. .......ccccecccceceesececenes 405 (b) 30 

Mill Construction: Buildings of, Wiring in—. See 
SCONAUIES WISE:Of> eis eierars ale store aNererchet nereraty —_ —_ 
Mogul Lampholders (See ‘‘Lampholders”)..........-:- — — 
Moisture or Corrosive Liquids or Vapours Present in 
XCOSS ea ee oreld alalerata mararale & etorene eda de faite 3401 150 
Locations covered by the Rule............--.-e8- 3401 150 
Wiring. Types Permitted...........+s0-+--eeee 3401 (c) 151 
Motors, Generators, Controllers, Circuit-breakers, 

Fuse-cutouts and other Equipment....... 3401 (d) 151 
Lampholders. Types Permitted, and Wiring...... 3401 (f) 152 
Flexible Cord. Types Permitted..............0.- 3401 (g) 152 
Grounding o's ure oso bee ok s ete bre nila sie ein ke meets 3401 (h) 152 
Bive Parts, ‘Guarding Of:.-. 23 goa cole ce meine 3401 (i) 152 

Motion-picture Apparatus. ..... 2... ee eee ee eee eee eee 3911 166 
Motion-picture Studios and Projectors. ............+++ Section 35 153 
General, Wiring, and Equipment................- 3501 153 
Some Of PR le iors. siivelcrs loseloierene wisleleferet tera totetepeteteds 3501 (a) 153 
Wiring. sl ype Permitted. (f2nis. ee ieiete teieiectare 3501 (b) 153 
Lamps and Wiring therefor.............+-00- 3501 (c) to (g) 
incl. 153 
Flexible Cord. Type Permitted.............. 3501 (h) 154 
Motors and Generators. ...-.cccccessccceses 3501 (i) 154 
SwitCheSicnc conc cc ee wise 6c csle erereienn ehetebaretenata 3501 (j) 154 
GFOUTIGIN GE Fo teresa rel clot eons olishot oe suet chal sale eiatas 3501 (k) 154 
LiverParts. Guarding’ of..2 3. Sierras. ee aera 3501 (1) 154 
REOSEAES. ciciopereroce leualnte's cueccte cys ysiele cealetasiatethaiete 3501 (1) 154 
Motion-picture Projectors. ........cceeenrscscece 3502 154 
Conductors. Size of, and Type Permitted..... 3502 (b) (c) 154 
Flexible Cord. Types Permitted............. 3502 (d) 154 
Lamps.: q Guarding Of... oes cesses an nslans 3502 (e) 154 
Motor-generator Sets, Transformers, Rectifiers, 
Rheostats, etc. Location and Guarding... 3502 (f) 154 
Motor Branch-circuits. Protection of, See “Overcurrent 
MEUICES ec reticle cise be aislelal oval distil oralietstatte —_ 5 
IM OtOr-CirClUit SWitCheS. «6.6 ac cc +c a's cles eleie.chejerib “isiniale 704— 80 
See also ‘‘Switch: Motor-circuit”...........00000% _ == 
Motor-generator Sets. In Motion-picture Projectors... 3502 (f) 154 
Motor Circuits. Conductor Sizes for. ........eeeeeees 605- 17 
Motor Connections. Diagram of,............eeeee- .. 804- 98 
Motors: 
With Capacitors. . civic. leila + cle sisileieiticets «Se «sites 2004 (e) 122 
Conductors between a Motor and its Starter (In 

WirewAys) > .2e siete. dele e alelatew se stele’ daniel ow 516: (d) 53 
Control of, See also, ‘‘Control of Motors’’......... _— — 
Caritrol Gli Group Ol o aricwissicscielelsiscer she lei eivin syelsneeis 704 (h) 81 
Gurtaln PinePReatres oc o.5 <1 .cie ccokeveucdet-yasarehelel eres ss aie 800 d009: (aan 166 
In Damp Places........ccuese WLS Sve ssle aueetehes tte 3401 (d) 151 
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Motors (cont.) Item Rule & Clause Page 
Grounding of Frames, In _ Electrically-operated 

OToant einer ccc cotta toe ees 3601 (b) 157 

Im: Garavesniuan cities citi gta oe aac oule ames 3301 (d) 148 

inchazardous WeOCAtIONS: . 6.0 ooo etc ceca ces vote 3202 (f) 141 

2 ‘ 3203 (e) 145 

Location, Mounting, Nameplate, etc............ -» 2002- 117 

In’ Motion-picture Studios... co. occ cc wne 3501 (i) 154 

BP AMT ROIEOU OE cs cca esse ces se ses vet anes 704 (f) 81 
IPSOCECHOR OLN reso eee cr eee ee ER DAS oe ee eS 804 (e) to (p) 

4 ] Incl. 8-101 
Stationary, Use of Conduit or Armoured-cable for.. 507 (a) 40 
Synchronous, Protection of. ..........cccccceceee 803 (f) 88 

Pe Wiring in (See ‘‘Conduit: Use 

CM Ds OM ROCIO ERO COIR ERE TORT IGE Sonora a —_ 
Multiple-occupancy Buildings (Individual metering).... 404 (n) 29 
Nameplates. For Transformers................ecece. 2003 (j) 121 

See also ‘‘Marking’’...........0.000008 bs ls hc See — 
Neutral Block (In Service Box)...........eeceeeeees - 404 (0) 29 
Neutral Conductors 2 Sey, SPR es Se Sa ieee een a ety al BOA 210 (d) 22 

See ‘‘Conductors: Neutral’ and ‘‘Services’’....... = = 

Not to be Protected unless —..........000---e00e 803 (b) 86 

See ga) ios Boxes: Grounded Conductor Connec- 

Dui 2 1S ERMINE, food SMEARS Fs rr nee ; — 
Neutral Grid: faecunded STINET SETS Cis Lae ae, rove 910 (a) 115 
Non-current-carrying Metal Parts. Grounding of...... 904 (a) 106 
Non-metallic Sheathed Cable. Size of Grounding- 

CONGUCOR. Sie atas- cscs ine de ee oie ohare ba 908 (a) 4. 111 
Non-metallic Sheathed Cable Work.............e+000- 510- 42 
Notices: To be posted up by Contractors............. . 205 (d) 19 
peeidat ae (See ‘Switches: Service’). ..........e000. —— — 
Ope Wiring soe bes o's wele oe Mea Re SES hetate wie erates 501 (h) 32 

502-— 34 

On Exteriors of Buildings and between Buildings on 

the same Premises. sso s56 s'bis%e os sis's o's so 0 - 513- 46 

Installation of Boxes, Cabinets, etc............... . 514 (m) 50 

Ne OUtIMEREACHLIN Gs 5 ct slelde er scs satel cie's's e's ses 8 00 3802 (d) (f) 160 
Operatineesquipmentieh. sess aid da se elere w\ele clais o's oars 7001 (a) 188 

- Operator: Qualified, ei for Portable Equipment in 

TETN S20 EE hic cei cocoa aa ERE ee NE are . 3908 (b) 165 
OrcinatyaCOnaitionuSess. cree oes seep cee eae reas ee 0b 206 (b) 19 

SORUUCIOLE MOL eres thee ce odise sc eat eee ales 501 (a) 31 

504 (g) 37 
Organs: Pipe, Electrically-operated, 

Grounding of Motors and Generators. ............ 904 (c) 108 

SOUECO OM ETC OY fiche terete oral erslale. cooteleisieveie'e's: alas, sea witb 3601 (a) 157 

Grounding. Generator and Motor Frames........ 3601 (b) ' 157 

Conductors, Wiring, and Protection (Electrical)..... PERE to (i) se 

incl. 
Outlet Boxes: 

SOR ORES Eee ieee ciel claleista%.'s"ole'n'e'ele'eve'e"s"ols oe —_ — 

Of Insulating Material (See arabe Useof"’) siciret — — 

GirOumciagrOl lt este aie eTeieilolssisistaiels ole iele ep eset eae es 507 (a) 40 

Wiring Space in, For Fixtures... PRS Teta anSNaNats erenet stators 2010 (e) 128 

Convenience, Receptacles for...........-+++++++; 2011 (a) (b) 129 

Convenience, Required in Dressing Rooms of 

PRE AETES sete taicats oles \sceie'g ioe se oom © weeee 3907 (a) 165 

Number of, In Signs and Outline Wiring......... . 3802 (k) 160 
Outlet and Terminal Fittings (Installation of)....... coe O14- 47 
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Outlets: 
Maximum Number of, General................06- 514 (a) 47 
Maximum Number of (In Telephone and Telegraph 
Equipment: ROOMS) a. :.. seco i meena 514 (a) 47 
Outline Lighting. See “Signs and Outline Lighting”’. — 
Overcurrent. DeViCes sea «/csheys-ore os aerate nerelaniete ete oe 2106 (d) 2 
802 (b) (c) (d) 
k) 83, 84 
Accessible £6 as GOnsumers «1. once ons eels cares 404 (f) 28 
bay AW gem Dee haa ho CR ges cy aL A NENA Catt caaisio <hate 2013 (e) 131 
Connectionsof tot SELVICES acsB uscd busin AL ere aeneterr 404 (d) 27 
For Bev a tots: sites 6. s0i)6.8 she Sones Sines oop ae 3102 (h) 137 
Tn! Garages iis Rite ohh hing home aah eee dea 3301 (d) 148 
Hof Wercuny-vapout, Vani psc. ie eee 2014 (b) 131 
For over 600 amperes. Fuses not to be used...... 802 (j) 84 - 
As Protection for Electro-thermal Appliances, Trans- 
formers, and, Gapacitors.. «ee. e ee iene 804 Sr (t) (u) pe 
Rating or Setting for Electro-thermal Appliances. . 2009 
Rating or Setting of. For Motor Branch-circuits.... 803 (e) (f) 87, "as 
In:Surfacesracewayi WOrk.. Sie ccu-u 215) aneyst sian take 508 (a) 
Tay SD GA Er OGee ea ie We astck stoi swelled craven aitenkcesP a hay edie eepemeae 3902 (i) 163 
For. Transformer, Protection. ae... ater. aaere ee 2003 (h) 121 
Overcurrent Protection 
For Circuits for Signs and Outline Lightingsme ek. 3e 3802 (k) 160 
For Electrically operated Organ Circuits. . 3601 (f) 157 
For Storage-batteries for Sound-recording Equipment 3503 (c) 156 
Overcurrent Trip Coils for Circuit-breakers............ 803 (d) 87 
Overhauling Existing Installations. .%). 33h. « atte. 8 204— 18 
Overhead Conductors. See ‘‘Conductors. _ Inside, 
Overhead and Underground. For Elec- 
trical Communication Systems........... — — 
Overhead Lines. See “Lines: Overhead, Lightning 
ATRESUCTS ose stress haley tyevwucb ohn tre ienave iat yeanit ones 2007 (a) 126 
Panelboardsiea ry cigeetert.s, 165 slate 5 che aie custennecic.c aba aanemerer 802 (b) (k) 83, 84 
In Cabinets and Cutout Boxes (Re Max. Number of 
RSE MGEATOT)... cox. o(>. 0 «+. 5.0 wera lerd aa 514 (q) Si 
In Hazardous locations . jcc ena :< «:+:cnohdes: ayaere ea 3201 (c) 139 
OVerCcuUrrent PROLECEION! Of Wo. oe. ence. os oi encore ae 804 (v) 101 
Panels? Chareing almiGarages sc. ao 6 sicseie suo «4 aeons navel 3301 (d) 148 
Passenger and Freight Elevators..................+..- Section 31 134 
Dum bwaiterswres....< ses ee cee oes oss = care eee 3101- 134 
Elevator Machinery: Accessibility...............- 3101 (a) 134 
ControluPanels:Spacings around,. ... 6....56 ms.60«< 3101 (b) 134 
Restrictions megGireuits eae oi. vie cedttete se b/c moa va hd eameneree 3101 (c) 134 
Grounding ees ee betes Were gid ditto s sie alee otek 3101 (c) 134 
FsolatineiSwitChHor.; dcceie er: oc keys tepinye whl Metres 3101 (d) 134 
Safety, P@Atinesirediuired < coy- ore «/cyeledeveieici ole asa tayeesices 3101 (e) 135 
Limit Switches: Construction and Type........... 3101 (f) 135 
EBnclosurerot ive. © atts pinks hic eracie et foes 3101 (g) 135 
Conductors and Conduit. See ‘‘Conductors for 
Passenger and Freight Elevators”......... 3102- 135 
Pendants, (Mlextbles@ord for) te iie is, woke. cies soeatsl eoabahoiete ots 602 (e) 65 
Permits: ’ 
And Applications for Inspection...............'... 208-— 
CUrrent=perinteS itor our. ork oedeb cartare 5 steiaemstabes an 209 (a), (b) 20,21 
Hor TravellinesCom pales a. 63. 2<0c.cis.0 5.0 «adenine 3901 (c) 1 
Pilot Lights: 
For Electro-thermal Appliances. .... . <<< 002% s00 00 2009 (c) 127 
In Hazardous bocations. 5% = sais che ctossts siete) tn emcees 3203 (c) 144 
In Theatres es chi o.scciee «+ «is picnatieid petaciervel » Gerahtd 3902 (k) 163 


—— 


INDEX 207 
Item Rule & Clause Page 
Pin-type Terminals: Devices with. .............0.c008 2011 (k) 130 
Faping near Lowm@and UCtOrs scars. 66%... nhs she OSs. 3 SRS 501 (p) 
Pipe Organs. Electrically operated, See ‘‘Organs: Pipe’ — — 
Plans: 
NARS ie CICA PIONS 4 o0i1-66i cna des ade eR eR eR 207 20 
Submitting optional in certain cases.............. 207 (b) 20 
Plugs: Attachment, 
Waietd AZ ATAOUSMCOCALIONS <3). csc cease tok cere dune cate 3202 (m) 142 
3203 (m) 147 
PP OLAIIZCUPIEN IE es cect ote oes Coes hae es ore 210 (d) 22 
PUM ACHOMMStANlAtIONS it tc noe ate Oo hcees eet 3701 (d) 158 
PO REIUCCODEACIES Gai, cia vette fase a ote aharsiecs cust aus 2011 (a) 129 
sci areata Meee. ia an oo oth oe he Hihel AOE OS RE 203 (f) 18 
Pockets: Stage and Gallery, In Theatres.............. 3904 164 
OLSTIZEGUELUSS emt PES AAS ees sb ea La ban eS, 210 (d) 22 
Porcelain Tubes (See ‘‘Tubes: Porcelain’’)............. — —_ 
Portable Appliances: 
REGUEONOIEEE secEicise er aos hie ce oh, ais a eerie inate o 704 (a) 80 
PLASt LOM MG LONNGURS aoc hones wee cose 0 ote oleate 904 (a) (2) 106 
. Receptacles with Extra Contact for Grounding..... 2011 (i) 130 
Portable Devices: Flexible Cord for. ET cP RUN ERT Recs RE ASIP 602 (e) 65 
Portable Equipment: 
SizeqouGrounaine Conductor... 200.272 5..0-. «ef 908 (a) 1. 111 
LR TNS BE De te SI on Rt A ac a eau ae pr Ia 3908 165 
Portable vasa t= and other Devices for Exhibition Purposes 

(Flexible Cord LOD) ics cA tine Rhee erste 602 (f) 65 
Pottabie wamps, JSee Lamps? Portable’. .7....«. . — — 
Portable Motors: See ‘‘Motors: Portable’............ — — 
Portable Switchboards.’ See ‘‘Switchboards: Portable, 

PI RCALTOS me tehcethe, es ae aan aia tae cies hg — — 
POSEPOHEIMCMLIOMRWCO eae erie ss Coles oo oo she etiom ue one 201 (b) 17 
Potential: Extra-low (Control-circuit Wires)........... 601 (a) RY | 
Potential Transformers (See ‘‘Transformers: Potential 

ASETUMICH Ere etec Cee co's once seis actem anes — oS 
Potentials exceeding 15,000 volts..............0.0000- 206 (a) 19 
PU MCAGS AERC ines oes iceces possiwibe chee E deans 501 (1) 33 
Projectors. See ““Motion- -picture Studios and Pro- 

MCEUOLSE et Ce a eee ccc eeln ns — 
Sound-recording and Similar Equipment.......... 3503 155 
eV VItiOe AnGeE MUIDINeNL: so. cc2. ca ccc och ens cme 3503 (a) 155 
_ Conductors: 
Identification, Insulation, Flexible Cords, 
TESTA END PY Sh Se pec ier a 3503 (b) 155 
' Batteries: Storage 
_ Installation, Leads, Overcurrent Protection........ 3503 (c). 156 
Proscenium Side-lights. In Theatres................. 3903 163 
Protection: 
PAT CAM MIP UERCTONETAL | <5. 6s 5. s.5.'ois, 5.5. s,0.cye, alee eheiace 202- 187 
- Of Circuits for Medium-base Lampholders......... 804 (q) 101 
OLUGircutts fomMeeceptacies... ..<...ccee ees cce ence 804 (q) 101 
pot Emergency: Lichting Circuits... ...,....<..,:0.+ aes mes 4001 (c) 167 
RPG OCMECTAL OLSEN Tas hes: wyeks forte. oie 4/355. «50,5, ,0:4, 0:3 0 OS 804 3 to. (d) 98 
High-potential installations. oi sc. cews: stena Sh bien ler 5003 172 
Mechanical, Of Grounding-conductor............. 908 (g) 112 
aT A OMOCL VICES. ic oie .o.0,0Je,5 0.0,0)0 6:6 ene nee ahetere le 401 (c) 23 
(OTE IM HOYeS!. AR hh) Se eRe Co es Bee ae 804 (e) to (p) 
incl. 98-101 
WOVercHEreNnt Ol CApaCltOLrs iis..ije/s)site Rie le dais ecls aeIseare 804 (u) 101° 
Overcurrent. OM bane] boards. ss s.. ss sc sees alee 804 (v) 101 
Overcurrent, of Transformers............ vaicilet dnbtoketle 2003 (h). 424% 
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Protection (cont.) Item Rule & Clause Page 
Over-voltage. In X-ray and High-frequency 
Isibtaliations : 6i0.iesipcac.ge aes Ome cee . 5102 (g) 178 
Of Ungrounded Conductors, and Exceptions....... 803 (a) 85 
Protective Equipment: 
OG SET VICES etliniare cc eiareo cic eis oe siccee a aisisiecarctarsterere - 404- 2i 
Generally Fey tion se oes ea save sctcecs every Shi he pee eee . 801- 83 
OvercurrentsDevices..\. <2 arocteweaiete s piers eee eters 802- 83 
Protection ofiCircuits oii 2c sc ac << .<cie'one Ohepo set cuiaualoye 803- 85 
Protection of Apparatus: <1 2c sc)... seme lee eice 804— 98 
Pull-off Connectors (Re: Arrangement of Flexible Cord 
Connections) os oo ec ce ot cee eines oo gOO2nCa) 65 
Repeeey, and Armoured-cable Works, o.25 2a ene 504—- 36 
Raceway 
In Pnders. (See\’Rusting") s-cceee ee ates — a 
To have conductive Coatings. ............-.+.+.. 504 (a) 36 
No joints in Conductors in —. (See ‘“‘Conductors’’) a 
Metal. Point of Attachment of Grounding potas 908 (b) 112 
Radius of Bends in (See ‘“‘Bends: Radius of"’)..... —_ 
Re: Phermal/Insulation.. 235. . os acs aieemistays eaciae 205 (c) 19 
Underfloor (Cross-sectional Area of, for ret aare ial 511(1) 45 
Radius of Bends i in Raceways and Armoured-cable. 
“Bends? Radius of!>)nrins cores seat _ _— 
Radio installations: c.ic cis octets erste eats. che jccwters wickets 3701 158 
Electrical Equipment. Requirements for......... 3701 (a) 158 
Antenna Supports: Location of .225...... <2. secu 3701 (b) 158 
Antennae, Counterpoises, and Lead-in Conductors— 
Crossings fy.o3ee ooo aici ede 3701 (c) 158 
Receptacles and Attachment Plugs.............. . 3701 (d) 158 
Ranges: 
Current-carrying Capacity of Conductors for...... 604 (g) 76 
Demand Factors for Feeders............-eceeeee - 604 (c) 72 
Minimum. Size of Service for: . 2... i...0 0 6 + cere 402 (e) 24 
Size of Conductors from Service (for one Range only) 2009 (f) 128 
Recessed Fixtures. See ‘‘Fixtures’................ oo — 
Receptacle:Capsepaetea. sets sicc cs ce ss cele ee te nicrepetetenaete 2011 (b) 129 
Receptacles. Rosettes, and Lampholders: 
(EY DES PELIMLCLOGn case cei cee fc sce + sateen cnnenerte - 2011 (a) (b) 129 
PRatin gs Wes pebdes ic te en cls soe sfoce seconde, sien cpepseeeamaeees . 2011 (b) 129 
With: Exposeaeherminalg:cs sce: ei. ss ct eseerere mains 2011 (c) 129 
RorAttachmenteeiuigshte. ice oe ce cs scene eee 2011 (d) 2 129 
HI OOTsCY De eters shetasusseute see sol e@ EG y.01/die 0. ss enn, odelecdysganewoue fa 2011 (e) 129 
With Extra Contact for Grounding............... 2011 8 129 
Polarized eridemtictcsoictit cs cs cee eee tee 2011 (f) 129 
Not to go in Ironing-board Cabinets, etc........... 2011 fd} 129 
PINGS. 100 pak asics vcs as ss ¢ + 5 axle aca ges ale 2011 (a) 129 
Receptacles: 
Notito, Dell Batnroomlsiiee .-/o-5 sieiclecis ere ce seeeta 512 (c) 46 
Tri Garages atten yatetcieretarcre anette ele'sta'e'e'dte'a'atenet eee . 3301 (d) 148 
In Hazardous Locations........ Sse: PER ea 3202 (m) 142 
3203 (m) 147 
Protectionvor!Gr cuits LOR screrarstsiscerarete’ o eee ee steers 804 (q) 101 
In Radios listallattons sa seotcrc-cvctaressssatetetaratelatezehetorelata 3701 (d) 158 
Sub-bases under (See ‘‘Sub-bases —’’)............ 4 = 
Receptacles and Plugs (Polarized).............. siete 210 (d) 
Re-connection (Of 2 Service) cn.) rin cies so 'ate a eetorererelate A as ae (b) 20,21 
Rectifiers. In Motion-picture Projectors.............. 2 (f) 1 
Apis) app Rooms: Wiring in (See ‘‘Conduit: Use of) > — —_ 
Regulating Coils: Enclosure of, In Luminous-discharge- 
tube: Installations - 6 6.6 css cuelty dorado ete anmteee 5201 (h) (i) 181 
Re-inspection (of an Installation). <b daratet hchetelereree eS 209 (b) 21 


ee 


INDEX 229 
Item Rule & Clause Page 
Rejection of Electrical Equipment................0008 203 (c) 18 
Relays. In Hazardous Locations. ..............00085 3202 (g) 141 
; 3203 (f) 145 
Relays. Size of Grounding Conductor............... - 908 (a) 2. 111 
Remote-control: 
OL MOOS. 26 hone sted Chiwe eee Seen ten eee ness 704 (k) 82 
Devices. Over 600-ampere FAtIng eo Phere oe er 702 (b) 79 
Repairs to Installations. ................ eee e eee eeee 208 (a) 20 
Residences: Private (Submitting of Plans)............. 207 (b) 20 
Resistance Devices. In Hazardous Locations.......... 3202 (g) 141 
; 3203 (f) 145 
ResistancevDe VICES 5.6 cele eis cdisceis Sais oaks Saisie nie eg ore 2008 126 
Precautions against Fire. .......0.0 cece cece ores 2008 (a) (c) 126 
Grouping Of COnductOrs se oi /2d..ccne nes wtaueeie so 9.0 0 e0 @ 2008 (b 26 
Incandescent Lamps. Use of............-+++0++- 2008 (d) (e) (f) 127 
IRESISEANCE ST GLOUNG.:< oo sieges Os. ec eiels ssa we dsc es eels 910 (e) 116 
IRLESISEANICE A INSWIALIONS seiiarccde ccc ewioed tee dscec cess 519- 55 
Rheostats: 
In Motion-picture Projectors. ..........2.seeeeee 3502 (f) 154 
In Motion-picture Studios « 6.0.6 6 6:6 ce cas chs eee 3501 (1) 154 
See s- Resistance Devices. ./.)\c cess citde cde ecae ss 2008 (a) 126 
ici soniye ieee Conduit’) oo... se ewe eee — — 
Risers (See ‘“‘Bare Busbars and Risers’’).............-- — — 
Rosettes: 
Waitnrexposed, terminals. </. cin. «. «es ace e cin oie ses eis 2011 (c) 129 
Fuses net toibe used ints sensei tiie Tee ehie heals dete 2011 (f) 129 
Rubber-covered Conductors (See ‘‘Conductors: Subjected 
GMC OMTOSIVe ACLION |»). 4 co a0 otieteilniek sie _— _— 
Rubber-covered Conductors (See ‘“‘Conductors: Temper- 
PUPAE GMICATINIE Sg behcinsce, of osaear'e) aiidilct's) 9) 0, of el oreual a 93 — _— 
Rusting: Protection against (Of Raceways and Armoured- 
CADE TITICANGETS) 64's, «4 c.csttere ci taat eae 6 Sate 504 (1) 38 
Sale y ere eae ae entree da eas lait dis ers Seles ahe, es ere 207 (b) 20 
202 (a), (b) 17 
Safety Precautions: 
In Maintenance and Operation..........---ee+eee8 Section 70 188 
In X-ray and High-frequency Installations......... 5101-— 177 
5102 (d) 178 
Scenery: Fixtures on, In Theatres...........00.-++-0> 3905 165 
Schools: 
Plans and SpecificationsS...........-ceeeeceseeees 207 (b) 20 
Educational Institutions, Wiring in (See “‘Conduit: 
SEIT racer hater ec dicie Salstelane: ole, dieeie sores —_ _— 
Sealing: 
ME OTIE EA TRI aera ere eiie eek a ione’ ale! eielalishe! s! el abetaleisere lee 210 (b) 21 
See ‘“‘Service Boxes: Locking or Sealing of”’...... St en = 
Service Box, When it may be omitted.......... Mets custote 404 (a) QT 
Service Boxes: 
Connection of Overcurrent Devices and Meters.... 404 (d) 27 
TE HCIORUTE OL EUSES ic 6 vvi5.6oe 0! be sle'il'e e'cle's o's eee «aie ave 404 (0) 29 
See ‘Meters: location Of (ci v0.0 6 sase ee ceeece ees _ = 
Provision of, for Electric Service. .......----e0+0% 404 (a) 27 
Extra Service Boxes. In Theatres..............-. 3902 (b) 161 
Grounded Conductor Connection...........-+e++. 404 (b) 27 
Labelling, if more than one. .........+-ee-sseeees 404 (m) 29 
NER ears aerate lar aale' cielens'o sleeve ates o steven . 403 (a) 26 
Locking or Sealing of. .........2: eee cecereereces 404 fn (n) 28, 29 
With Meter Back-plates............02sseeeereces 405 (d) 30 
Neutral Conductor Connection,....-++----ssee%% . 404 (b) 27 
603 (b) . 69 
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Service Boxes (cont.) Item Rule & Clause Page 
Requiremente#for. > sc Gins. . wade. Ghent 404 (b) 27 
Sub-service Boxes, When Required............... 404 (j) 28 
Wiring.to. (Seer :Condiits Use. of 2s 4accnanaone eee — — 

Service Conduetors;and Conduit. «: ... a2 ich eaten 402- 24 

Service Conductors: a 
Consumerispsee— Conduit? Use of 22. -: samme. uae —_— — 
Consumer's; Minimum Size... . . . casita ese 402 (e) 24 
Kor. High-potential-Installations. .°. ..2....<.00c.. ean 5001 (d) 169 

5002 (k) (1) (m) 171 
Lead-sheathedi . te os vs wn ecsggsiy aa hE 402 (d) 24 
Part-tosbeslnaccessible;. . 2.2.6. .6 o. cee 405 (a) 29 
size of Grounding-conductots for... ..25.. ee. eeu ee 908 (k) (1) 113,114 
SUDDY AR UMMING -OL* cis sckac-sysv co aerapeeh ie ae ae 402 (g) 25 

Service Conduit: 

Consumer’s, Weatherproof Fitting for............. 402 (a) 24 
Size‘of Grounding Conductor: (2502... hee 908 (a) 3. 111 
DEM Sea a «acs, es. o +. 2, = ace ara eck ta, 24 

Service: Consumer’s 
Extension of Conductors beyond Service Conduit... 401 (e) 23 
MethodsofeRunning ’s.. ce. en ee eee 402 (f) 25 
Neutral:Conductor.. . <. on ee eee 404 (b) 2H) 

603 (b) 69 
Point OF Entrys. kk eae ek Soe te ee 401 (f) 24 
SUD-GIVISION Olek: ce tthe t oc Soe Ca eee 404 (i) 28 

Service Equipment: : 

Grounding Conductor, Point of Attachment of...... 907 (b) 109 
In Hazardous. Locations. oss 24am. ee ene 3201 (c) 139 
High-potential’ Installations.........05. douse Dee 5002 (m) 171 

5003 (a) (b) (c) 172, 173 
PSTEMETCAL ION OF oxic acai sont sad cavecslahoeweraasee acs Roe te 404 (n) 29 
Location. of....0..,0eTed. boson cara Be eee 403- 26 

Service-entrance Cables (Service Head for)............ 402 (c) 24 

Service Fitting. Height of. Special Permission for..... 402 (b) 24 

Service Head a Week ites sharks Kiss dion o52y. ya eek eee 402 (c) 24 

service Metera. (See ~ Meters”)... os. cen e veh ueeenee —_— r —_ 

DEVICE Otatlonsemoee e Garages. ...). 05. ae ee —_ = 

Service Switches (See ‘“‘Switches: Service’)............ — — 

Service Wires (Clearance above ground)............... 402 (b) 24 

Services: 

Pe a 2 a eee 401 (b) 23 
CiSCUIE DIOR OES TOP canes ii a ca ss aie cin ae ee 404 (a) (b) 27 
Disconneetimgrmeans f0F 5). gieie x sie ices  iee 404 (k) 29 
Electrical Characteristics to be indicated. ......... 401 (a) 23 
Additionalbaewtar et ee ate ee ok eee 401 (a) 23 
Auxiliary. For Emergency Lighting.............. 4001 (d) 167 
MOR EVEL SCRE y Lighter ks eo oa nen oe ed 401 (a) 2 
BOLSESLe PUMPS ti tit oc MER ache ie, reece, Bee 401 (a) 23 
CSlOU DING Ole mee 3 Aico cc. ot. 5+. 3 Sean atone cnet eta: 401 (a) 23 
LTC SWE ECTIRCT 7 Wea: SN WY URI RAR i SN i a emf 401- 23 
IcOw=nolentialiaeys eat da vase Ane ica beat sessed: 404-— ZF 
PGC pletete Sea tiie os ahh). avg Gra ee dats aie er ne 401 (a) 23 
Wetttal CONCUEEGES J.) teat ocho lc sac <x 4kun fhe alam 29 
IRP-COMNECIAN ACs) 55 5 i'a1e «aia, su). 0 aneganth rae 209 (a) (b) 20; 24 
Specially Approved. Cable for.) eis ceamacstilsant..c unk 402 (f) (g) 25 
Supply, From an Electric Railway System......... if 23 
Supply, One only from one System............... 401 (a) 2a 
REGU r er ours tk tera che: Gai ae a ee are nou ita 401 (c) 23 

Shock: Electric, Precautions against................0- 7001— 188 

Show-windows. FRExtures.in. 2. cok wade ott ee 2010. (g) 128 

Show-windows and Show-cases: Flexible Cord for....... 02 (f) 65 


= INDEX : i 231 
a 
Item Rule & Clause Page 
Signalling Circuits: In Wireways and Busways 8. ie.s2.% 516 (d) 53 
Signalling Systems: Size of Conductors for............. 601 (a) 57 
Signs: Electric, Wiring to—See ‘‘Conduit: Use of’. °.. _— —_ 
Signs and Outline Lighting: 
CPST AU REM ids Reyer lg Es ines x se ye o> SERB Oe MRO. ie 801 159 
Conductors, Leads, and Wiring............... 3801 (a) to (e) 
incliny 159 
MAID Beta ERED ws a's Sak San so kkk EEN as 3801 (f) 159 
Sheet-metal. Thickness, Protection against 
TURAN Sie ys nvr bs a ne & ARE SOR SSuaks aay 3801 (g) to (i) 
incl, 59 
Enclosures for Overcurrent Devices, Flashers, 
Pranstormers, etc... cacti acm eres rk 3801 (j) 159 
Surface Raceways. Not Permitted........... 3801 (k) 159 
CPR NG, oo oh oo xy sn NRT 3801 (1) 159 
RDM Eee EI 8. ok +c vn ox SRR ORBLE. 3802-— 160 
Nine (tyne Permitted... 5.56... ae eee 3802 (a) 160 
Sheet-metal for Troughs. Thickness of....... 3802 (i) 160 
Open Wiring) Spacings.... <4. .of us Wired, ues 3802 (d) (f) 160 
Lampholders. Wiring, Installation of, Spacing, 
ANS PEMDeTMILLER 25. oho oe RE eee 3802 (b) and (e) pe 


Silver contacts. See ‘‘Switchboards.. Temperature-rises”’ 


Re a ERIE ACES ao: o's oo 6 php so bs dos 0 eB bam CROSS 501 (h) (0) 33 
502 (g): 35 
508 (e) 41 
Slow-burning oo (See “‘Conductors: Temperature 
IL) “a Meteeh ee eehehl.wh cs: Levene — —_ 
Slow-burning Weatherproof Conductors (See ‘‘Con- 
ductors: Temperature Limit”)........... _— ss 
Small Isolated Stationary Plants...............0.0008 Section 41 168 
EUS ee io on Gla a oy sy el ae eg ane | es A 4101 168 
Parrpuoiders, Rating... 5 occas Sho eas 4101 (b) (c) 168 
» Conductors; Minimum Size...... 2. ccc eae es 4101 (c) 168 
Flexible Cord: ‘Minimum Size.............. 4101 (c) 168 
Outlets. Maximum Number ona Branch-circuit 4101 (d) 168 
Overcurrent Protection............0..0.0 000. 4101 (e) 168 
Current-consuming Devices. Maximum Wattage 4101 (f) 168 
Snap Switches. See “‘Switches: Snap”.............085 — ——- 
sockets: Seex Lampholders”..... 2820 ve ec cc — are 
ieee MERCDEL al WS ii ea cae bd kee EE 210 (b) 21 
Soe Fe POLK Cori ip iahe, «, kn eed vES AUN Y a v's 's 203 (g) 18 
Sm Siete INET STEERER ONS Finca 68 5 Sigs sv ue oe Slate Goce 'w sola’ 210 (c) 22 
Deeeteeeet nmsecrons) Ake. . s PE UPEIA So Se BS 210 (c) 22 
501 (r) (s) 34 
Solid Knobs (See “Knobs? Solid’). ....0.0..0.... 02060, — —— 
Spacing of Conductors (See ‘‘Conductors in Open Wiring: 
CQMHECHICHESITOR aye. she Male aie o chereetolones — = 
Spark-emitting Devices: 
In Hazardous Locations 
Pa OS Ee en 3202 (g) (t) 141, 143 
a TA 0 Ub be 77s Oa 3203 (f) 145° 
_ For Motion-picture Apparatus. ...............0e8 3911 (e) 166 
Special Installations and Equipment.................. 206— 19 
Special Permission: 
PeetRRANSOINACES ook. ob cnc cain disse cscncusscee 401 (a) 23 
+ Bare*Conductors for Services. ...... 6.0.0 cass cese’ 402 (h) 26 
Busbars and Risers............ Bie os i tanta Mae AO 517. (a) 54 
Conductors and Conduit in Elevator Hoistways..... 3102 (g) 136 
Deviation from Rules......... DER R RR PUNE i rhs Seger xe 201 (b) 17 
Electrical Communication Systems....,........0 6005 (a) 186 


to (j) incl. 
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a 
Special Permission (cont.) Item Rule & Clause Page 
Enamel on Raceways and Fittings.............. . 504 (a) 36 
Equipment of Small Size or rating............+-- . 203 (d) 18 
Flexible Conduit and Armoured-cable............. 507 (a) 40 
Form of Service Conductor. .........2--cceeceees 401 (b) 23 
Height of Conductors from Ground............++. 513 (b) 46 
Height, of Service Fitting... 2.1.22... eee e eee eeee 402 (b) 24 
High-potential Installations............-+sss2ee05 5001 (d) 169 
5002 (c) (d) (k) 169,170,171 
5004 (a) 175 
Installation of Boxes, Cabinets, etc.......-....+65 514 (0) 50 
Location of Service Boxes. ....... cece eer eeree 403 (a) 26 
Number of Conductors in Wireways.........--++- 516 (d) 53 
Open Wiring on Exteriors of Buildings............ 513 (g) 47 
Potentials: over! 15,000 volts... cc) eo. Se a ee ees 206 (a) 19 
Shallow Boxes and PlateS..........csssccssssecse 514 (d) 48 
Space Required for Service Meters...........++-- 405 (b) 30 
Special Cable for Services... 1.2... se eee cee ee eeee 402 (f) (g) 25 
Specifications: Plans and. .......... eee eee e eee renee 207- 0 
Splices (See ‘‘Conductors: Joints in”). ......-..eeeeeee —_ _ 
Split Knobs (See ‘‘Knobs: Split’)... 0.2... eee ee eens —_— _ 
Spray Booths. Hazardous Locations............++++- 3202- 139 
Stage Cables. In Theatres... .......scececsenscsseces 3902 (g) 163 
Stage Flues. Control of...........ceeeeeeeeeees 3910 (a) 166 
Stair Lighting for Basements............. eee ee ee eens 512 (b) 46 
Stand-by Plant for Emergency Lighting............... 4001 (d) 167 
Starters: Auto-transformer, In Hazardous Locations. ... 3202 (g) 141 
3203 (f) 145 
Static Electricity. Removal of, In Hazardous Locations 3201 (d) 139 
Stationary Motors. Use of Conduit or Armoured-cable 
for (See ‘‘Motors: Stationary’’)........... —_ — 
Stationary Plants. See ‘‘Small Isolated Stationary 
PIANESUR eae cc wit core ow mete arse ele, Rie mnarens — _ 
Storage Batteries: 
Re Plans and Specifications..........-...sesseeece 207 (a) 20 
Storage Batteries. Open-type Cells.............-+605 2006 125 
Tnstallation sort titeies c eleie < a'e)e.o o elsiole wei ayer oitamnnameme gears 2006 (a) 125 
WentilatiGrieee cite ooh ctaie ete enete ligiegdie. o adeysyererereleracheteke 2006 (b) 125 
Tnsulationeee sec os oe acs nels a situs «  chogshiaet Otaepaeeeions 2006 (c) 125 
Conductors Protection from Corrosion. ..........+ 2006 (d) 125 
See also ‘‘Batteries: Storage”... .......-..2eeeeee — — 
Storesesoeisc tte PU Sr oa iat. ante, acts) mucPoipaanenamenenene 207 (b) 20 
Strain reliefs) eee te vis. cele chutes ese, «: o's SS an sates 501 (t) 34 
String and Festooned Lights, In Theatres............- 3906 165 
Stripe. In ‘Theatres 00a. oe 2 2 on Ses oe to ewe nanan 3903 163 
Studios. Motion-picture, See ‘‘Motion-picture Studios”... _— — 
Synchronous Motors. Protection of...........-+-++e- 803 (f) 88 
Systems: 
See “Communication” and “D.C.” .. 2.0.65 .ccnuee — — 
Three-wire d.c., Protection of............-.2-00+6- 804 (c) 98 
Sub-bases under Switches and Receptacles (Open Wiring) 502 (f) 35 
Sub-division of Services (See ‘Services: Consumer's: 
Sub-divisiOnnor, ace cen sleet tie haere —_— —_— 
Sub-etations. © TranStormers itt ces ace <ciee ls eres ' 2003 (a) (b) 118, 119 
Supply Authority. Re Services.........+.+seeeeeeeee 401 (a) (f) 23, 24 
405 (b 30 
High-potential Installations...........--eeeeeeeee 5003 (a) (b) 172 
5004 (b) 175 
Sealing or Locking of Service Box...........+.+- . 404 (h) 28 
Supply. For Emergency Lights.............++e+eeees 4001 (a) 167 


Supply Service. See ‘‘Service: Supply’’...........--+- — 


INDEX 233 
Item Rule & Clause Page 
Support of Conductors. See “Conductors: Support at 
Terminals and Joints’”.................. — _ 
Surface Raceways. “ete permitted in Signs and Outline 
IDEN ee ee ce tee ae ae teehee 3801 (k) 159 
Surface Wiring (See mre odait: CIBC OL o ck leek pute _ —_ 
DITCH DOALGS Aime tet cis sent cote ee cere eee cepa eis 2005 —_— 
OPAC CLOULAPRE te coe Meee oe a eter oe ree 2005 (b) 122 
EURCIOSEG IS eee te I cc cree TE ASS 2005 (b) 122 
MPEUERIALTIA ION ever aver otters oe org oe shoes: w Giet eFovd aide weet’ - 2005 (h) 123 
SEGMIGICSREUTOSTIORR yo. 5 vis. o's so eaves VR te a TAN 2005 (k) 123 
Circuit-breakers on............0.005 PESO: OG 2005 (1) 123 
SPACEIDEMING tevsh Jo, ciste Severs Mts Oe Rhee 2005 (n) 123 
Switchboards: General 
Conductors behind, See ‘‘Conductors: Grouping of’ — — 
Instrument Transformers OnE PESTS. Ee 405 (c) 
OvercurrentseVviCes ia. we. coset dan deseo. he 802 (b) (h) 83, 84 
Re Plans and Specifications...............00cc00. 207 (a) 20 
POrta plein Meatless icc o cocina vine scot. 3902 (d) (e) 162 
See “Switches: Service’. .5..5...06 ccc ee cee eee ee's — _— 
In Theatres, See ‘‘Theatre Installations”.......... _ _— 
In Hazardous Locations................cce0cceee. 3201 (c) 139 
Switches: 
Banking Of Ch Or. Services)... 5.6.6.5: sie ces crsnive a's ake 404 (k) 29 
PAUIDAIN ACES HS cose. ae ieee s Cee e os oe 3401 (d) 151 
Disconnecting, See ‘‘Switches: Isolating’’......... ._— —_— 
Feeders and—. See ‘Feeders and Switches’’..... _— — 
PRGA AG CR SI he. tee acs teeta alc SPOT Oh Scie 3301 (d) 148 
General-use and Motor-circuit................005 704— 80 
invblazardoustLocations, F255 sce hed CPR ON SS. RO 3202 (g) 141 
3203 (f 145 
Indicating, For Electro-thermal Appliances........ 2009 (b) (c) 127 
Insulating, For Passenger and Freight Elevators.... 3101 (d) 134 
Isolating: 
Rating Hor, Motors: J4 46 ees .s se viele sete ee eo 704 (e) 81 
For High-potential Installations.............. 5003- 172 
Location, Guarding, Marking, etc.............. 702 (a) (b) (g) 79, 80 
OTEDERVICES oo oicinie «eget ie Ooi > « ware vcore actehans 404 (e) 28 
Knife: 
Location, Guarding, Mounting, etc........... - 702 (b) se (f) a5 
inc : 
Over 600- ampere rating.............c0 cece core . 702 (b) 79 
For Lighting Circuits. In Hazardous Locations.... 3202 (i) 141 
3203 (i) 146 
Limit, For Cranes and Hoists.............0..e20¢ 3002 (b) 133 
Ninenet) Connection Of. os..s couse cer cce wee wes .. 702 (f) 80 
For Motion-picture ApparatuS.............2208. - 3911 tf) 166 
In Motion-picture Studios.............c00cceesee 3501 (j) 154 
Motor-circuit, For Cranes and Hoists........... .- 3002 (a) 133 
For Motors, Generators, etc.............002008 eee 104—- 80 
Oil, Over 600-ampere rating............cce0e0. -- 702 (b) 79 
Bega SRA PNG OPPO dig duis das caisinee en 404 (c) 27 
Service (Oil-switches a8).........--.eceeeseeccoes 404 (e) 28 
HAD — (Ll ATAtING IOP. 2. Wo scc soe coeee bees wales e 703 (b) 80 
Sub-bases under (See “‘Sub-bases —."’)........... a... eet 
On Switchboards, Labelling of............-0-005 . 2005 (i) 123 
PPM HEDLLOR ei nares i ta talcteisrate sielsie oie wie.e os eieee 3902 (h) 163 
Two or more Controlling one Outlet.............. 704 (b) 81 
Telephone and Telegraph Equipment Rooms 
Maximum Number of Lighting Fixtures for)...... 514 (a) 47 
Temperature Limits for Conductors.......-+¢¢+++++++ SOM (a) 31 
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Item Rule & Clause Page 
Terminal) Parts 2028s Se ercee Oe er ay. Bee eee 210 (c) 22 
Terminals: 
SupportsomConduetors ate. s oe ee coe kine ee 501 (t) 34 
Identified er. ae te ne ee ee ee ee 210 (d) (e). (f) 22 
Marking of, For Sound-recording Equipment...... 3503 (b) 155 
Pin-typex Devices*witliy. +. races eine cet ee 2011 (k) 130 
wheatresnstallations are ee arcce sen ak oe eee ene Section 39 161 
General: 
Live Parts not to be exposed... ......5.cs00 3901 (a) 161 
Winner ypes Permitted... . 7 5.5 «cee 3901 (b) 161 
Travelling Companies require Permit..........3901 (c) 161 
Hmersency, Lichtin 2.5. bh.) coe ser see) elon «ene 3901 (d) 161 
Switchboards. .: ks. soreevink tannin Sae ae 3902 161 
Type and Mechanical Protection of,.......... 3902 (a) me 
HEeXtra) SeBVICG BOXES, oo acres, occas cee 3902 (b) 16 
DTNAINIOT SS oie ap) sirens, 2 0x0; 0y-61-eu0y-asey'o0 oleh ,. 3902 (c) (j) 162, 163 
Portable; Switch boards. «cc. <c, 4,5 «sseieses cerns 3902 (d) (e) 162 
Conductorsiand Stage Cables... 44... eee cima (f) (g) 162, a 
Switches.. Type permittedscheneel. meee. 2. (h) 
Overcurrent; devices... iisayey 5 sis, 4 ns RE 3002 (i) ac 
Pilot Lights. Location and Overcurrent 
Protection! Of; .,. sic ao cine wes ee 3902 (k) 163 
Footlights, Borders, Proscenium Sidelights, Strips 
and.Bunches....\%,..eeipie! aan ee 3903 163 
Wiring, Lampholders, Sheet-metal Work te 3 3903 (a) 163 
Lampholder Terminals, Clearances for Con- 
ductors.to, be, Soldered)./.....:...,.da Wants ea 3903 (b) 164 
Pendant*Devices. _ Guards fors..,.,.....n2%c ne 3903 (c) 164 
Borders and Strips: 
Conductors, Suspension, Construction..... 3903 (e) to (g) | ee 
incl. 
Circtlitens Max Current il. - 5s 4s.4. eee 3903 (h) 164 
Stage ‘andiGallery, Pockets. oi... «...« «ssi. > eee 3904 164 
PointiohGontrol. .t:.:., ... aa aeeene eee 3904 (a) | 164 
Gonductors:, y Size of (2.5 si9..2aalec Mt aoe 3904 (b) 164 
RACER EAMACICY. 25) oc cveleic 5: dara had aoe eee 3904 (c) 164 
Non-interchangeability. «i... <..<.0.0 0 aac eee 3904 (d) 164 
Wiring. Details re Termination. ............ 3904 (e) 165 
HUXtUE ESOT SCORCH. 9's Neleh varsity analy sss eee 3905 165 
Ly pe@andyinstallation®. 26. ..4.0<q00ce +c -. 3905 (a) 165 
String andtHestoonediLights%.. 2n.t.ienudt le. nee 3906 165 
MV OUTTE GRUP ENUN 1N15) 9157-25, Me Stan 2 oc oe-surci'anas chet alee a 3906 (a) 165 
LampemyGuarding. Of ..)ien./h..... dee eee 3906 (b) 165 
Dressinig@Rooms jece soy ociac. acinus. a ou dnn os oe 3907 165 
Convenience Outlets required.............0.. 3907 (a) 165 
eamrosnGuardingoteis fess laces as Se 3907 (b) 165 
Pendant Lights. Type of Cord for........... 3907 (c) 165 
Portable Equipment: ; 
EV HeMPeRMICCeM et eel ioe or eae ee 3908 (a) 165 
Qualified;Operatot required). S00. Fo ee 3908 (b) 165 
Flexible Cord. Type, Overcurrent Devices for. 3908 (c) 166 
Curtain Motorss “Lype’ Required; ~.."...<cew cue 3909 (a) 166 
Stage: Flues we Control Of... cisrsl enerctare cnt toe he ae 3910 (a) 166 
Miotion= pictures Apparatus. cect cata curerd tess stocdewee 3911 166 
Conductors.) Siz. foe. nateatcn aie 3911 (a) 166 
Flexible Cord Rees sete ciet ate eastaccearce nates 3911 (b) 166 
Lampholders. Type, and Guarding.......... 3911 (b) 166 
Switches. LTypeic So Seee oe ee ee 3911 (c) 166 
Fans. For Ventilation of Projector Rooms.... 3911 (d) 166 
Spark-emitting devices—Type required....... 3911 (e) ~ 166 


_—, = 


te IR. ola. 5. ss doesn Sins ok nag Mines 
Thermal Overcurrent, Devices... .wiediau thie) sot eas, 
Three-wire d.c. Systems, Protection of................ 


Tools: 
Portable, Operation at 32 volts: 2.666.002 00...0... 
Portable. List of, for Grounding................. 


Transformers. 
Re Piansiand Specifications 2/3725, OS ee 
Demeester ge 


‘alors. 0 e 


In Motion-picture Projectors................0.0. 
PU MMEDIACeR Ot te ne 6 fie cece 5 ee ek 


Cronncingoluorr tern Hoke e ee oe Oe chee 
Testing........ «Se Escala RROD OL ONIN UR Fy 


Transforming Stations. Lightning Arresters........... 
Travelling Companies. Permits for. .......00000050. 05 
Trip Coils: Overcurrent. For Circuit-breakers......... 
Troughs. Outline Lighting, Thickness of Metal for... . 


Unbalanced Load (See ‘“‘Conductors Neutral’’).......... 
MIGMACEAIOOE BOOCG WAYS: oo fuse slo co ee ces teh ca nun 


Underground Conductors. See ‘‘Conductors. Inside, 
Overhead and Underground. For Electrical 
Communication Systems”: . .......2.c6. ce 

PACT OLOUNCH SCLVICC se foe nar, os debi le eas ieee arta 


Vaults: : 
See “‘High-potential Installations’................ 
CCM HANSLONITICT VAILITS.) wc sscic sk wc vie be avicle RRO 


235 


Rule & Clause Page 


206 (b) 19 
207 (b) 20 
3203 (g) 145 
3203 (f) 145 
205 (c) 19 
802 (k) 84 
804 (d) 98 
904 (a) (7) 107 
904 (a) (2) 106 
405 (c) 30 
207 (a) 20 
2003 (g) 120 

(m) 114 
405 (c) 30 
5003 (g) 174 
2003 
5201 (d) to (i) 

incl. 180, 181 
3502 (f) 154 
2003 (j) 128 
804 (t) 101 
2003 (i) 121 
907 (c) 110 
206 (b) 19 
5102 (e) 178 
207 (a) 20 
2003 (d) (f) 119, 120 
2007 (a) 126 
3901 (c) 161 
803: (d) 87 
3802 (c) 160 
3203 (q) 147 


501 (0) (p) (q) 33, 34 
501 (0 )(p) (q) 33, 34 


401 (c) 
509-— 


44 
45 
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Item Rule & Clause Page : 
Warning Notices... <2 242i) cchnuucr es tess eee 7001 (c) (e) 188 & 
Water-heaters: Electrolytic Type, Grounding.......... 907 (a) 109 
Weatherproof Conductors (See ‘‘Conductors Subjected to j 
Corrosive-Action’ 2.25. ete eee . _ 
Weatherproof Enclosures (For Service Meters)......... 405 (b) 30 
Wireways: ‘ 
Re Auxtlaryt Git terse ..cc.o5 6 0 ove trcxeveteh renee cceretene terrors 515 (a) 51 F 
Cross-sectional Area for Conductors. ............. 516 (d) 53 
Wireways and Busway «is o.::o.0:ssevecis ol teller ad hee e slelton 516- a2 
Wiring: 
Connections to bein Boxes.ic.).'.... .:itereneiem leaewtae 501 (r) 34 ; 
In ‘DampsPlaces. 25.5. A. Seti ec Ree cer ia 3401 (c) 151 
Distance from Lightning Conductors. 
Seel- Conductors: Lightning 4,4. «concer 501 (q) 34 
In Electrically-operated Organs. .............00. . 3601 (c) to (i) ; 
incl. 157 
In Elevator Shafts (See ‘‘Conductors in Elevator 
Shafts’ -) eiecahacass Rae ratar trier ecenta nc nea er —_ _ 
To and in various Types of Equipment and Buildings 
See: “Condit: Userole)et. eee _— _— 
In Garages tera eth c ahs! als tbseone obi tereueereen matene . 3301 (c) 148 
In Motion-picture Studios and Projectors......... 3501 (b) 153 
COS 072s We iret a Aaa oem RR Ke eer easicbs pr cstitey Patuecetta ck 502 34 
Ontiioe Lighting DSS Resonator So oe a ere aeRO Pe erate i eerae 3802 (a) 160 
For Signs and Outline Lighting ELS EN RECT OE ONE: Cic 3801 (a) to (c) 
incl. 159 
For Sound-recording Equipment.................. 3503 (a) 155 
lar Pheatreste set terse S Sie oes Rotor tere eaten 3901 (b) 161 
Types Permitted, For High-potential Installations... 5002 (a) 169 
WiOFKINATSDID Meee ctelethe: «cvs clele’c deieistaiebare maptenaattinte -. 203- 17 
X-ray and High-frequency Installations: 
High-voltage Guarding...... alocsteter stotene tat chekerche eerenene §101- BAL 
Safer ve Precautions i <.cictialeorsicschste dhancheiatentetere ris . $101 (a) (b)-(c).. 177 
WiInh eet Caerec eure els sete cleo cele nn ore ater ae 510 177 
CE OTN CEOES oy ce foie tele fel os nel sivlesoncnelevatebe Keke acer ; 3102 (a) 177 
(COTET Ole Reger ore oie oie soa fakoreratonaavcucxekeveschoke helene aeeneneee $102 (b) (c) 178 
Safety: Precautions y.o2..Seco nents MI ee 5102 (d) 178 
FET AMSLOUINOLGS celsek a's eed NGS aoe ee 5102 e). 178 
Capacitors; “Discharging of 3) .5.) ene cae 5102 (f) 178 
Protection. Over-voltage...............-0- 5102 (g) 178 


Grounding, Parts to be Grounded................ 5103 (a) (b) 179 
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SUSTAINING MEMBERS, 1938 


Alberta Government Telephones 

Algoma Steel Corporation Ltd. 

Aluminum Company of Canada, Ltd. 

Amalgamated Electric Corporation, Ltd. 
*Anglo-Canadian Wire Rope Co. Ltd. 
*Asbestos Corporation Ltd. 

*Atlas Construction Co. Ltd. 
*Bakelite Corporation of Canada 

Bell Telephone Company of Canada 
*Bepco Canada Ltd. 

Bertram & Sons Co. Ltd., John 
*Boiler Inspection & Insurance Co. of Canada 

Boston Insulated Wire & Cable Co. Ltd. 

British Columbia Electric Railway Co. 

B.C. Lumber & Shingle Manufacturers Association 

British Columbia Telephone Company 

Burlington Steel Co. Ltd. 

*Byers & Co. Ltd., A. F. 

Cables, Conduits & Fittings Ltd. 

Canada Cement Company, Ltd. 

Canada Creosoting Company, Ltd. 

Canada Iron Foundries, Ltd. 

Canada Wire & Cable Co. Ltd. 

Canadian Acme Screw & Gear, Ltd. 

Canadian Bridge Company, Ltd. 

*Canadian Controllers, Ltd. 

Canadian General Electric Co. Ltd. 

Canadian Industries Limited 

Canadian Ingersoil-Rand Co. Ltd. 
*Canadian Institute of Steel Construction 

Canadian Laco Lamps, Limited 

Canadian Jefferson Electric Co. Ltd. 

Canadian Liquid Air Co. Ltd. 

Canadian Lumbermen’s Association 
*Canadian Marconi Company 

Canadian National Railways 

Canadian Pacific Railway Company 

Canadian Triangle Conduit Co. Ltd. 

Canadian Tube & Steel Products Ltd. 
*Canadian Western Natural Gas, Light Heat & Power Co. Ltd. 

Canadian Westinghouse Co. Ltd. 

Coghlin Co. Ltd., B. J. 

Consolidated Mining & Smelting Co. of Canada, Ltd. 
*Consolidated Red Cedar Shingle Association of B.C. 
*Conduits National Company, Ltd. 

Council of Canadian Purchasing Agents Associations 

Crane Limited 

Crouse-Hinds Company of Canada, Ltd. 
*Dansereau Limitée 

Dome Mines, Limited 

Dominion Bridge Company, Ltd. 

Dominion Chain Company, Ltd. 

Dominion Engineering Works, Ltd. 

Dominion Foundries & Steel, Ltd. 

Dominion Oxygen Company, Ltd. 

Dominion Steel & Coal Corporation, Ltd. 
*Dominion Wire Rope & Cable Company, Ltd. 
*Donald Ropes & Wire Cloth Company 
*Drummond McCall & Co. Ltd. 

*East Kootenay Power Company, Ltd. 

Eaton Company, Ltd., T. 

English Electric Co. of Canada, Ltd. 


*New Members 
Continued on Page 238 
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Continued from Page 237 
SUSTAINING MEMBERS, 1938—Continued 


Federal Wire & Cable Co. Ltd. 
Ferranti Electric Limited 
Foundation Company of Canada, Ltd. 

*Fraser Companies Limited 

*Frigidaire Division, General Motor Sales Corporation 
Frost Steel & Wire Company, Ltd. 

Gatineau Power Company 
Hamilton Bridge Company, Ltd. 
Hoover Company Ltd. 

*Hydro-Electric Power Commission of Ontario 
Imperial Oil, Ltd. 

International Nickel Co. of Canada, Ltd. 

*Janin & Company, Limited, A. 

*Leland Electric, Canada, Ltd. > 

*Linde Canadian Refrigeration Co. Ltd. 

*Link-Belt Limited 

*Manitoba Power Commission 

*Maritime Electric Co. Ltd. 

Maritime Telegraph & Telephone Co. Ltd. 

Massey-Harris Company, Ltd. 

McKinnon Columbus Chain, Ltd. " 
Moloney Electric Company of Canada, Ltd. 

Montreal Light, Heat & Power Consolidated 

Montreal Locomotive Works, Ltd. 

Montreal Tramways Company 

*National Sewer Pipe Company Ltd. 

National Steel Car Corporation Ltd. a 
New Brunswick Telephone Co. Ltd. 
Northern Electric Co. Ltd. 

*Ontario Research Foundation a 
Otis-Fensom Elevator Company, Ltd. q 
Packard Electric Company, Ltd. 

Page Hersey Tubes, Ltd. 

*Pedlar People Limited 
Phillips Electrical Works, Ltd. 

Radio Manufacturers Association of Canada 

*Railway & Power Engineering Corporation, Ltd. . 
Renfrew Electric & Refrigerator Co. Ltd. ; 

*Saguenay Power Co. Ltd. 

*Sarnia Bridge Co. Ltd. 

St. Mary’s Cement Co. Ltd. 
Sangamo Company Limited 
Saskatchewan Government Telephone System 

*Shawinigan Water & Power Company 

*Simpson Co. Ltd., Robert ‘. 
Slater Company, Ltd., N. 

Smith & Stone, Limited 

Solex Company, Ltd. 

Square D Company, Canada, Limited 
Steel Company of Canada, Ltd. 

Swiss Electric Company of Canada, Ltd. 
Stowell Screw Co. Limited 

Toronto Hydro-Electric System 
Toronto Transportation Commission 
Wagner Electric Mfg. Co. Ltd. 
Winnipeg Electric Company 
*Winnipeg Hydro-Electric System 


SUBSCRIBERS 


Canadian Car & Foundry Co. Ltd. 
Gilbert & Barker Manufacturing Co. Ltd. j 7 
*Metal Lath Association 


*New Members 


——-- ~ 
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